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(54) OPTICAL DISK UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk unit which has the 
improved tracking property of servo by setting a proper sub servo error gain 
value (k) when reflected light from an optical disk is varied and removing the 
amplitude difference between a main servo error signal and a sub servo error 
signal for avoiding occurrence of offset in a servo error signal. 
SOLUTION: The level difference between an MPP signal and an SPP signal 
occurring by varying of a reflected light quantity from the optical disk is measured 
beforehand by using a reflected light measuring means 6, and a proper SPP gain 



value obtained by an SPP gain value arithmetic means 7 by using the level 
difference is stored in a storage means. Then, according to the variation of the 
reflected light quantity occurring during operation after that, the proper SPP gain 
value is set to an SPP gain variable means 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Outgoing radiation of the laser beam which consists of a main beam 
and a subbeam to an optical disk is carried out. As the reflected light from said 



optical disk The pickup section which receives the reflected light of the subbeam 
which are the reflected light of the main beam which is the reflected light from the 
purpose truck, and the reflected light from the location [ truck / said / purpose ] 
shifted in the direction of a truck, A Maine servo error signal generation means to 
generate the Maine servo error signal from said main beam, A subservo error 
signal generation means to generate a subservo error signal from said subbeam, 
The subservo error gain adjustable means which carries out adjustable [ of the 
gain of said subservo error signal ] using a subservo error gain value, A gain 
value operation means to calculate said subservo error gain value, and a 
reflected light measurement means to measure the reflected light from said 
optical disk, A storage means to memorize said subservo error gain value, and a 
servo error signal generation means to generate a servo error signal from the 
subservo error signal which carried out adjustable [ of the gain ] to said Maine 
servo error signal with said subservo error gain adjustable means, In an optical 
disk unit equipped with the control means which controls said each component 
said storage means Said 1st subservo error gain value and said 2nd subservo 
error gain value are held. Said control means At the time of the shift to the 1st 
actuation [ 2nd ] from actuation from which the reflected light from said optical 
disk changes, or the shift to the 2nd actuation [ 1st ] from actuation The optical 
disk unit characterized by switching said 1st subservo error gain value and said 
2nd subservo error gain value, and setting it as said subservo error gain 
adjustable means. 

[Claim 2] It is the optical disk unit characterized by said servo error signal being a 

focal error signal in an optical disk unit according to claim 1. 

[Claim 3] It is the optical disk unit characterized by what said servo error signal is 

a tracking error signal in an optical disk unit according to claim 1. 

[Claim 4] It is the optical disk unit characterized by what said servo error signal is 

a lens position error signal in an optical disk unit according to claim 1. 

[Claim 5] It is the optical disk unit which said 1st actuation is playback actuation 

and is characterized by what said 2nd actuation is record actuation in an optical 



disk unit according to claim 1. 

[Claim 6] It is the optical disk unit which said 1st actuation is playback actuation 
to the recorded field on said optical disk in an optical disk unit according to claim 
1 , and is characterized by what said 2nd actuation is playback actuation to the 
non-record section on said optical disk. 

[Claim 7] The initial value of the subservo error gain value set as said subserve 
error gain adjustable means in an optical disk unit according to claim 1 is an 
optical disk unit characterized by what is been the value to which the amplitude 
of said Maine servo error signal and the amplitude of said subservo error signal 
become equal. 

[Claim 8] It is the optical disk unit characterized by what said reflected light 
measurement means measures the total signal level of a main beam for from the 
reflected light of said main beam in an optical disk unit according to claim 1 . 
[Claim 9] In an optical disk unit according to claim 5 said reflected light 
measurement means The total signal level of a main beam is measured from the 
reflected light of said main beam. Said gain value operation means The rate of 
change of the outgoing radiation power at the time of the 2nd [ as opposed to the 
outgoing radiation power at the time of said 1st actuation for the subservo error 
gain value set up at the time of said 2nd actuation / said ] actuation, The optical 
disk unit characterized by what a ratio with the rate of change of the total signal 
level of the main beam at the time of the 2nd [ to the total signal level of the main 
beam at the time of said 1st actuation / said ] actuation is integrated and asked 
for the subservo error gain value set up at the time of said 1st actuation for. 
[Claim 10] In an optical disk unit according to claim 6 said reflected light 
measurement means The total signal level of a main beam is measured from the 
reflected light of said main beam. Said gain value operation means The subservo 
error gain value set up at the time of said 2nd actuation to the rate of change of 
the main beam total signal level at the time of the 2nd [ to the total signal level of 
the main beam at the time of said 1st actuation / said ] actuation The optical disk 
unit characterized by what the subservo error gain value set up at the time of 



said 1st actuation is integrated and calculated for. 

[Claim 1 1] It is the optical disk unit characterized by what said reflected light 
measurement means asks the total signal level of the reflected light of said main 
beam to a main beam for the total signal level of the reflected light of said 
subbeam to a subbeam for in an optical disk unit according to claim 1. 
[Claim 12] In an optical disk unit according to claim 1 1 said gain value operation 
means The rate of change of the total signal level of the main beam after 
reflected light change of as opposed to the total signal level of the main beam 
before reflected light change for the subserve error gain value set up at the time 
of reflected light change, The optical disk unit characterized by what a ratio with 
the rate of change of the total signal level of the subbeam after the reflected light 
change to the total signal level of the subbeam before reflected light change is 
integrated and asked for the subserve error gain value set up before reflected 
light change for. 

[Claim 13] In an optical disk unit according to claim 1 said storage means Said 
subserve error gain value and the optical disk class information about the class 
of optical disk which said control means reads from said optical disk are 
memorized. Said control means The optical disk unit characterized by what the 
subserve error gain value according to the class of the optical disk is set as said 
subserve gain adjustable means for when the subserve gain value according to 
the class of said optical disk is memorized by said storage means. 
[Claim 14] The optical disk unit characterized by what the information about 
optical disk manufacturer's class is also included for in said optical disk class 
information in an optical disk unit according to claim 1 3. 
[Claim 15] It is the optical disk unit characterized by what the subserve error gain 
value corresponding to the rotational speed is set as said subserve gain 
adjustable means for when the subserve error gain value corresponding to 
[ memorize the information about the rotational speed of the optical disk with 
which said subserve error gain value and said control means measured said 
storage means in the optical disk unit according to claim 1, and ] the rotational 



speed of said optical d\sk in said control means is memorized by said storage 
means. 

[Claim 16] In an optical disk-unit according to claim 5 said storage means Said 
subserve gain value and the outgoing radiation power value of the laser beam at 
the time of record actuation are memorized. Said control means The optical disk 
unit characterized by what the subserve error gain value corresponding to the 
outgoing radiation power is set as said subserve gain adjustable means for when 
the subserve error gain value corresponding to the outgoing radiation power of a 
laser beam is memorized by said storage means at the time of record actuation. 
[Claim 17] The optical disk unit characterized by what the subserve gain value for 
every outgoing radiation power of a laser beam is calculated, and is memorized 
for said storage means in an optical disk unit according to claim 5 at the time of 
optimal record power acquisition actuation. 

[Claim 18] Said optimal record power acquisition actuation is an optical disk unit 
characterized by what is started when the amount of lens offset becomes below 
a predetermined value in an optical disk unit according to claim 17. 
[Claim 19] It is the optical disk unit which is equipped with a lens position error 
signal generation means to generate a lens position error signal from said Maine 
servo error signal and said subserve error signal, in an optical disk unit according 
to claim 18, and is characterized by what said control means calculates the 
amount of lens offset for from said lens position error signal. 
[Claim 20] Said control means is an optical disk unit characterized by what is 
judged as the state transition of said 1st actuation and said 2nd actuation having 
occurred when the reflected light from said optical disk changes beyond a 
predetermined value in an optical disk unit according to claim 1. 
[Claim 21] It Is the optical disk unit which said reflected light measurement means 
asks for the total signal level of a main beam from the reflected light of said main 
beam in an optical disk unit according to claim 20, and is characterized by what 
said control means judges whether said reflected light changed from the total 
signal level of said main beam beyond the predetermined value for. 



[Claim 22] It is the optical disk unit which said reflected light measurement means 
asks for a RF signal from the reflected light of said main beam in an optical disk 
unit according to claim 20, and is characterized by what said control means 
judges whether said reflected light changed from said RF signal beyond the 
predetermined value for. 

[Claim 23] The optical disk unit characterized by what it has for the servo error 
gain adjustable means which carries out adjustable [ of the gain of said servo 
error signal ] using a servo error gain value in an optical disk unit according to 
claim 1 . 

[Claim 24] In an optical disk unit according to claim 23 said reflected light 
measurement means The total signal of a main beam is searched for from the 
reflected light of said main beam. Said storage means The 1st servo error gain 
value and the 2nd servo error gain value are held. Said control means In case 
said reflected light changes, switch said 1st servo error gain value and said 2nd 
servo error gain value, and it is set as said servo error gain adjustable means. 
Said gain value operation means the servo error gain value set up at the time of 
reflected light change The optical disk unit characterized by what the ratio of the 
total signal level of the main beam after the reflected light change to the total 
signal level of the main beam before reflected light change is integrated and 
asked for the servo error gain value set up before reflected light change for. 
[Claim 25] A servo error offset measurement means to measure the offset value 
of said servo error signal in an optical disk unit according to claim 23 or 24, 
Offset correction value is generated based on said offset value, and it has a 
servo error offset amendment means to amend offset of said servo error signal. 
Said control means The optical disk unit characterized by what the offset value of 
the servo error signal determined with said servo error gain value is set as said 
servo error offset amendment means for in case said servo error gain value is set 
as said servo error gain adjustable means. 

[Claim 26] It is the optical disk unit characterized by what the offset value 
corresponding to [ in an optical disk unit according to claim 25, said servo error 



offset measurement means measures the servo error offset value corresponding 
to a predetermined servo error gain value, and ] said servo error gain value and it 
in said storage means is memorized for. 

[Claim 27] Outgoing radiation of the laser beam which consists of a main beam 
and a subbeam to an optical disk is carried out. As the reflected light from said 
optical disk The pickup section which receives the reflected light of the subbeam 
which are the reflected light of the main beam which is the reflected light from the 
purpose truck, and the reflected light from the location [ truck / said / purpose ] 
shifted in the direction of a truck, A main beam total signal generation means to 
generate the total signal of a main beam from the reflected light of said main 
beam, A subbeam total signal generation means to generate the total signal of a 
subbeam from the reflected light of said subbeam, The subbeam total signal gain 
adjustable means which carries out adjustable [ of the gain of said subbeam total 
signal ] using a subbeam total signal gain value, A.truck cross generation means 
to generate a truck cross signal from the subbeam total signal which carried out 
adjustable [ of the gain ] to said main beam total signal with said subbeam total 
signal gain adjustable means. The truck cross gain adjustable means which 
carries out adjustable [ of the gain of said truck cross signal ] using a truck cross 
gain value, A gain value operation means to calculate said subbeam total signal 
gain value and said truck cross gain value. In an optical disk unit equipped with a 
storage means to memorize said subbeam total signal gain value and said truck 
cross gain value, and the control means which controls said each component 
Said storage means holds the 1st subbeam total signal gain value and the 2nd 
subbeam total signal gain value. Said control means At the time of the shift to the 
seek operation of the non-record section on said optical disk of the recorded field 
on the time of the shift to the seek operation of the recorded field on said optical 
disk of the non-record section on said optical disk where said reflected light 
changes from seek operation, or said optical disk from seek operation The optical 
disk unit characterized by what said 1st subbeam total signal gain value and said 
2nd subbeam total signal gain value are switched, and is set as said subbeam 



total signal gain adjustable means. 

[Claim 28] The optical disk unit characterized by what the predetermined address 
on said optical disk is read, and it has a distinction means to distinguish the 
recorded field and the non-record section on said optical disk for in an optical 
disk unit according to claim 27. 

[Claim 29] In an optical disk unit according to claim 27 or 28 said reflected light 
measurement means The total signal of a main beam is searched for from the 
reflected light of said main beam. Said gain value operation means The subbeam 
total signal gain value set up at the time of reflected light change to the ratio of 
the total signal level of the main beam after the reflected light change to the total 
signal level of the main beam before reflected light change The optical disk unit 
characterized by what the subbeam total signal gain value set up before reflected 
light change is integrated and calculated for. 

[Claim 30] In an optical disk unit according to claim 27 or 28 said reflected light 
measurement means The total signal of a main beam is searched for from the 
reflected light of said main beam. Said storage means The 1st truck cross gain 
value and the 2nd truck cross gain value are held. Said control means In case 
said reflected light changes, switch said 1st truck cross gain value and said 2nd 
truck cross gain value, and it is set as said truck cross gain adjustable means. 
Said gain value operation means the truck cross gain value set up at the time of 
reflected light change The optical disk unit characterized by what the ratio of the 
total signal level of the main beam after the reflected light change to the total 
signal level of the main beam before reflected light change is integrated and 
asked for the truck cross gain value set up before reflected light change for. 
[Claim 31] A truck cross offset measurement means to measure the offset value 
produced to said truck cross signal in an optical disk unit according to claim 27 or 
28, Based on said offset value, generate offset correction value, and it has a 
truck cross offset amendment means to amend offset of said truck cross signal. 
Said truck cross offset measurement means measures the truck cross offset 
value corresponding to said truck cross gain value. Said control means The 



optical disk unit characterized by what the offset correction value of the truck 
cross signal corresponding to said truck cross gain value is set as said truck 
cross offset amendment means for in case said truck cross gain value is set as 
said truck cross gain adjustable means. 

[Claim 32] It is the optical disk unit characterized by what the offset value on an. 
optical disk unit according to claim 31 and corresponding to said truck cross gain 
value and It in said storage means is memorized for for said storage means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk unit which 
performs servo controls, such as tracking servo control and focus servo control, 
especially using a subbeam about the record mold optical disk unit represented 
by CD-R / RW drive. 
[0002] 

[Description of the Prior Art] Conventionally, the record regenerative apparatus of 
optical disks, such as CD, irradiates a laser beam at an optical disk, and 
generates a servo error signal using the reflected light. And record playback was 
performed, performing servo controls, such as tracking servo control in which a 
spot is made to follow the truck of an optical disk, and focus servo control for 
maintaining a lens at a focusing point location, using the servo error signal. 
[0003] As a servo error signal generation method for tracking servo control, the 
differential push pull method (J P, 7-93764, A) is learned. When this method was 
used, the optical disk unit irradiated two or more beams (a main beam and 
subbeam) at the optical disk, detected the push pull signal from each reflected 
light of a main beam and a subbeam, and was generating the tracking error 



signal (TE signal) by taking those differential. 

[0004] Moreover, the differential astigmatism method ( J P, 4- 168631, A) is learned 
as a servo error signal generation method for focus servo control. When using for 
this method, the optical disk unit irradiated two or more beams (a main beam and 
subbeam) at the optical disk, detected the focal error signal from each reflected 
light of a main beam and a subbeam, took those differential, and was generating 
the final focal error signal (FE signal). 

[0005] Hereafter, the generation method of TE signal by the differential push pull 
method and the generation method of FE signal by the differential astigmatism 
method are explained using drawing 30 . Drawing 30 is drawing showing an 
example of the light sensing portion of an optical disk unit which realizes a 
differential push pull method and a differential astigmatism method. In drawing 
30 , it is the light sensing portion to which the quadrisection detector 31 receives 
the reflected light of a main beam, and the light sensing portion to which 2 
division detectors 32a and 32b receive the reflected light of a subbeam, the 
inputted reflected light is changed into an electrical signal, and it outputs. In 
addition, the light beam which irradiates an optical disk is used as three beams (it 
is [ one and ] a subbeam about a main beam two), the subbeam of a pair is 
mutually shifted and arranged to radial [ of an optical disk ] to the Maine spot on 
an optical disk, and the conventional example which generates TE signal and FE 
signal is explained here. 

[0006] When using a differential push pull method, detecting-signal A-D obtained 
from photo detector A-D of the quadrisection photodetector 31 is used for an 

optical disk unit, and it is MPP=(A+D)-(B+C) by the formula (1) (1) 

The Maine push pull signal (MPP signal) which is the Maine servo error signal is 
generated, detecting-signal E-H obtained from photo detector E-H of 2 division 
photodetectors 32a and 32b is used, and it is SPP=(E+H)-(F+G) by the formula 
(2) (2) 

The subpush pull signal (SPP signal) which is a subservo error signal is 
generated. And TE signal is generated by amplifying a SPP signal predetermined 



(k) twice with adjustable gain amplifier (not shown), and subtracting the SPP 
signal doubled k from an MPP signal. That is, TE signal is searched for by the 
formula (3). 

TE=MPP-kxSPP (3) 

As mentioned above, a SPP signal is searched for from the reflected light of a 
subbeam, a predetermined operation is performed using an MPP signal and a 
SPP signal, and the offset produced to TE signal can be reduced by detecting TE 
signal. 

[0007] Moreover, when using a differential astigmatism method, detecting-signal 
A-D obtained from photo detector A-D of the quadrisection photodetector 31 is 

used for an optical disk unit, and it is MFE=(A+CHB+D) by the formula (4) (4) 

The Maine focus error signal (MFE signal) which is the Maine servo error signal 
is generated, detecting-signal E-H obtained from photo detector E-H of 2 division 
photodetectors 32a and 32b is used, and it is SFE=(E+G)-(F+H) by the formula 
(5) (5) 

The subfocus error signal (SFE signal) which is a subservo error signal is 
generated. And FE signal is acquired by subtracting the SFE signal which (k) 
predetermined k Doubled the SFE signal with amplifier (not shown) with suitable 
gain, and was doubled k from the MFE signal. That is, FE signal is searched for 
by the formula (6). 
FE=MFE-kxSFE (6) 

According to this method, the SFE signal acquired from the reflected light of a 
subbeam can amend the cross noise component of a MFE signal^ and the 
disturbance of FE signal generated when a lens crosses a truck can be reduced. 
In addition, in a formula (5) and (6), the gain value (subservo error gain value) k 
of a subservo error signal shows the scale factor which amends the quantity of 
light difference of the reflected light of a main beam, and the reflected light of a 
subbeam from which the amount of reflected lights differs, and, as for the value 
of k, the value from which offset of TE signal or FE signal serves as min to a lens 
shift is chosen. In addition, a lens shift points out the thing in the condition that an 



objective lens shifts from a core within pickup, and the physical relationship of an 

objective lens and a photo detector shifts. 

[0008] 

[Problem(s) to be Solved by the Invention] Hereafter, the trouble of the 
conventional optical disk unit using a differential push pull method or a differential 
astigmatism method is described. In the conventional optical disk unit, at the time 
of record actuation, sample hold of the reflected light from the optical disk 
obtained when outgoing radiation of the laser beam of a regeneration level is 
carried out was carried out, and tracking servo control and focus servo control 
were performed. Hereafter, the sample hold at the time of the record actuation is 
explained using drawing 31 . In drawing 31 , (a) shows the outgoing radiation 
pulse of a laser beam, (b) shows the reflected light level from an optical disk, (c) 
shows the timing of sample hold and (d) shows the reflected light level after 
sample hold. As shown in drawing 31 , in the time of playback actuation, the 
power of a laser beam is fixed and the reflected light level from an optical disk 
does not change, either. Therefore, at the time of playback actuation, the 
reflected light is always incorporated and servo error signals, such as FE signal 
and TE signal, are generated. However, immediately after a laser beam becomes 
record power at the time of record actuation, since a laser beam reflects as it is, 
reflected light level becomes high, but if a pit, i.e., a record mark, is formed on an 
optical disk with the passage of time, reflected light level will fall. At the time of 
record actuation, like [ at the time of playback actuation ], if the reflected light is 
always incorporated, according to change of the reflected light, servo gain will 
change from this. Therefore, in the conventional optical disk unit, during record 
actuation, the reflected light was incorporated for the laser beam of a 
regeneration level only in outgoing radiation (sampling), the regeneration level 
was held for the laser beam of a recording level in outgoing radiation (hold), and 
servo actuation was performed. 

[0009] However, although the amount of reflected lights falls as mentioned above 
about a main beam at the time of record actuation, a subbeam obtains the 



amount of reflected lights according to the outgoing radiation quantity of light in 
order not to form a pit. Therefore, it is at the playback actuation and record 
actuation time, the quantity of light ratio of the reflected light of a main beam and 
the reflected light of a subbeam changes, and the value of k which was the 
optimal at the time of playback actuation is no longer the value optimal at the 
time of record actuation. Therefore, by the method which generates TE signal 
using a subbeam and performs tracking servo control like a differential push pull 
method, if a lens shift occurs, offset will occur to TE signal and the problem that 
the flattery nature of a tracking servo falls will arise. 

[0010] Moreover, in the optical disk unit which plays the optical disk of record 
molds, such as CD-R, a recorded field and a non-record section may exist in the 
optical disk to play. In a recorded field, when performing record regeneration to 
this optical disk, since the amount of reflected lights of a main beam falls under 
the effect of a pit, like the problem which it is at the above-mentioned record 
actuation time, and is generated, the value of k which was the optimal in the non- 
record section is the optimal, and is lost in a recorded field. Therefore, when a 
lens shift occurs, offset occurs to TE signal, and the problem that the flattery 
nature of a tracking servo falls arises. 

[0011] Moreover, in the conventional optical disk unit, also when generating FE 
signal using a subbeam like a differential astigmatism method and performing 
focus servo control, offset occurs to FE signal like above-mentioned tracking 
servo control, and the problem that the flattery nature of a focus servo falls 
occurs. 

[0012] Therefore, in this invention, when the reflected light from an optical disk 
changes, by setting up the suitable subserve error gain value k, and abolishing 
the amplitude difference of the Maine servo error signal and a subservo error 
signal, it is made for offset not to arise in a servo error signal, and aims at 
offering the optical disk unit which can realize improvement in the flattery nature 
of servo control. 
[0013] 



[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the optical disk unit concerning claim 1 of this invention Outgoing 
radiation of the laser beam which consists of a main beam and a subbeam to an 
optical disk is carried out. As the reflected light from said optical disk The pickup 
section which receives the reflected light of the subbeam which are the reflected 
light of the main beam which is the reflected light from the purpose truck, and the 
reflected light from the location [ truck / said / purpose ] shifted in the direction of 
a truck, A Maine servo error signal generation means to generate the Maine 
servo error signal from said main beam, A subserve error signal generation 
means to generate a subserve error signal from said subbeam, The subserve 
error gain adjustable means which carries out adjustable [ of the gain of said 
subserve error signal ] using a subserve error gain value, A gain value operation 
means to calculate said subserve error gain value, and a reflected light 
measurement means to measure the reflected light from said optical disk, A 
storage means to memorize said subserve error gain value, and a servo error 
signal generation means to generate a servo error signal from the subserve error 
signal which carried out adjustable [ of the gain ] to said Maine servo error signal 
with said subserve error gain adjustable means, In an optical disk unit equipped 
with the control means which controls said each component said storage means 
Said 1st subservo error gain value and said 2nd subserve error gain value are 
held. Said control means At the time of the shift to the 1st actuation [ 2nd ] from 
actuation from which the reflected light from said optical disk changes, or the shift 
to the 2nd actuation [ 1st ] from actuation, said 1st subservo error gain value, It is 
characterized by switching said 2nd subservo error gain value, and setting it as 
said subservo error gain adjustable means. 

[0014] Moreover, the optical disk unit concerning claim 2 of this invention is 
characterized by said servo error signal being a focal error signal in an optical 
disk unit according to claim 1. 

[0015] Moreover, the optical disk unit concerning claim 3 of this invention is 
characterized by said servo error signal being a tracking error signal in an optical 



disk unit according to claim 1 . 

[0016] Moreover, the optical disk unit concerning claim 4 of this invention is 
characterized by said servo error signal being a lens position error signal in an 
optical disk unit according to claim 1 . 

[0017] Moreover, it is characterized by for said 1st actuation of the optical disk 
unit concerning claim 5 of this invention being playback actuation in an optical 
disk unit according to claim 1, and said 2nd actuation being record actuation. 
[0018] Moreover, in an optical disk unit according to claim 1, said 1st actuation is 
playback actuation to the recorded field on said optical disk, and said 2nd 
actuation is characterized by being playback actuation to the non-record section 
on said optical disk by the optical disk unit concerning claim 6 of this invention. 
[0019] Moreover, initial value of the subserve error gain value with which the 
optical disk unit concerning claim 7 of this invention is set as said subserve error 
gain adjustable means in an optical disk unit according to claim 1 is 
characterized by being the value to which the amplitude of said Maine servo error 
signal and the amplitude of said subserve error signal become equal. 
[0020] Moreover, the optical disk unit concerning claim 8 of this invention is 
characterized by said reflected light measurement means measuring the total 
signal level of a main beam from the reflected light of said main beam in an 
optical disk unit according to claim 1 . 

[0021] Moreover, the optical disk unit concerning claim 9 of this invention In an 
optical disk unit according to claim 5 said reflected light measurement means 
The total signal level of a main beam is measured from the reflected light of said 
main beam. Said gain value operation means The rate of change of the outgoing 
radiation power at the time of the 2nd [ as opposed to the outgoing radiation 
power at the time of said 1st actuation for the subserve error gain value set up at 
the time of said 2nd actuation / said ] actuation, It is characterized by integrating 
and asking a ratio with the rate of change of the total signal level of the main 
beam at the time of the 2nd [ to the total signal level of the main beam at the time 
of said 1st actuation / said ] actuation for the subserve error gain value set up at 



the time of said 1st actuation. 

[0022] Moreover, the optical disk unit concerning claim 10 of this invention In an 
optical disk unit according to claim 6 said reflected light measurement means 
The total signal level of a main beam is measured from the reflected light of said 
main beam. Said gain value operation means The subserve error gain value set 
up at the time of said 2nd actuation to the rate of change of the main beam total 
signal level at the time of the 2nd [ to the total signal level of the main beam at 
the time of said 1st actuation / said ] actuation It is characterized by integrating 
and calculating the subserve error gain value set up at the time of said 1st 
actuation. 

[0023] Moreover, said reflected light measurement means is characterized by the 
optical disk unit concerning claim 11 of this invention asking the total signal level 
of the reflected light of said main beam to a main beam for the total signal level of 
the reflected light of said subbeam to a subbeam in an optical disk unit according 
to claim 1 . 

[0024] Moreover, the optical disk unit concerning claim 12 of this invention In an 
optical disk unit according to claim 1 1 said gain value operation means The rate 
of change of the total signal level of the main beam after reflected light change of 
as opposed to the total signal level of the main beam before reflected light 
change for the subserve error gain value set up at the time of reflected light 
change, It is characterized by integrating and asking a ratio with the rate of 
change of the total signal level of the subbeam after the reflected light change to 
the total signal level of the subbeam before reflected light change for the 
subserve error gain value set up before reflected light change. 
[0025] Moreover, the optical disk unit concerning claim 13 of this invention In an 
optical disk unit according to claim 1 said storage means Said subserve error 
gain value and the optical disk class information about the class of optical disk ^ 
which said control means reads fronri said optical disk are memorized. Said 
control means When the subserve gain value according to the class of said 
optical disk is memorized by said storage means, it is characterized by setting 



the subservo error gain value according to the class of the optical disk as said 
subserve gain adjustable means. 

[0026] Moreover, the optical disk unit concerning claim 14 of this invention is 
characterized by including the information about optical disk manufacturer's class 
in said optical disk class information in an optical disk unit according to claim 13. 
[0027] Moreover, the optical disk unit concerning claim 15 of this invention In an 
optical disk unit according to claim 1 said storage means The information about 
the rotational speed of the optical disk which said subservo error gain value and 
said control means measured is memorized. Said control means When the 
subservo error gain value corresponding to the rotational speed of said optical 
disk is memorized by said storage means, it is characterized by setting the 
subservo error gain value corresponding to rotational speed as said subservo 
gain adjustable means. 

[0028] Moreover, the optical disk unit concerning claim 16 of this invention In an 
optical disk unit according to claim 5 said storage means Said subservo gain 
value and outgoing radiation power value of the laser beam at the time of record 
actuation are memorized. Said control means When the subservo error gain 
value corresponding to the outgoing radiation power of a laser beam is 
memorized by said storage means at the time of record actuation, it is 
characterized by setting the subservo error gain value corresponding to the 
outgoing radiation power as said subservo gain adjustable means. 
[0029] Moreover, the optical disk unit concerning claim 17 of this invention is 
characterized by what the subservo gain value for every outgoing radiation power 
of a laser beam is calculated, and is memorized for said storage means at the 
time of optimal record power acquisition actuation in an optical disk unit 
according to claim 5. 

[0030] Moreover, the optical disk unit concerning claim 18 of this invention is 
characterized by starting said optimal record power acquisition actuation, when 
the amount of lens offset becomes below a predetermined value in an optical 
disk unit according to claim 17. 



[0031] Moreover, the optical disk unit concerning claim 19 of this invention is 
equipped with a lens position error signal generation means to generate a lens 
position error signal from said Maine servo error signal and said subserve error 
signal, in an optical disk unit according to claim 18, and said control means is 
characterized by calculating the amount of lens offset from said lens position 
error signal. 

[0032] Moreover, when, as for said control means, the reflected light from said 
optical disk changes beyond a predetermined value in an optical disk unit 
according to claim 1, as for the optical disk unit concerning claim 20 of this 
invention, the state transition of said 1st actuation and said 2nd actuation is 
characterized by judging with having generated. 

[0033] Moreover, as for said reflected light measurement means, the optical disk 
unit concerning claim 21 of this invention asks for the total signal level of a main 
beam from the reflected light of said main beam in an optical disk unit according 
to claim 20, and said control means is characterized by judging whether said 
reflected light changed from the total signal level of said main beam beyond the 
predetermined value. 

[0034] Moreover, as for said reflected light measurement means, the optical disk 
unit concerning claim 22 of this invention asks for a RF signal from the reflected 
light of said main beam in an optical disk unit according to claim 20, and said 
control means is characterized by judging whether said reflected light changed 
from said RF signal beyond the predetermined value. 
[0035] Moreover, the optical disk unit concerning claim 23 of this invention is 
characterized by having the servo error gain adjustable means which carries out 
adjustable [ of the gain of said servo error signal ] using a servo error gain value 
in an optical disk unit according to claim 1. 

[0036] Moreover, the optical disk unit concerning claim 24 of this invention In an 
optical disk unit according to claim 23 said reflected light measurement means. 
The total signal of a main beam is searched for from the reflected light of said 
main beam. Said storage means The 1st servo error gain value and the 2nd 



servo error gain value are held. Said control means In case said reflected light 
changes, switch said 1st servo error gain value and said 2nd servo error gain 
value, and it is set as said servo error gain adjustable means. Said gain value 
operation means the servo error gain value set up at the time of reflected light 
change It is characterized by integrating and asking the ratio of the total signal 
level of the main beam after the reflected light change to the total signal level of 
the main beam before reflected light change for the servo error gain value set up 
before reflected light change. 

[0037] Moreover, the optical disk unit concerning claim 25 of this invention A 
servo error offset measurement means to measure the offset value of said servo 
error signal in an optical disk unit according to claim 23 or 24, Offset correction 
value is generated based on said offset value, and it has a servo error offset 
amendment means to amend offset of said servo error signal. Said control 
means In case said servo error gain value is set as said servo error gain 
adjustable means, it is characterized by setting the offset value of the servo error 
signal determined with said servo error gain value as said servo error offset 
amendment means. 

[0038] Moreover, in an optical disk unit according to claim 25, said servo error 
offset measurement means measures the servo error offset value corresponding 
to a predetermined servo error gain value, and the optical disk unit concerning 
claim 26 of this invention is characterized by said storage means memorizing 
said servo error gain value and the offset value corresponding to it. 
[0039] Moreover, the optical disk unit concerning claim 27 of this invention 
Outgoing radiation of the laser beam which consists of a main beam and a 
subbeam to an optical disk Is carried out. As the reflected light from said optical 
disk The pickup section which receives the reflected light of the subbeam which 
are the reflected light of the main beam which is the reflected light from the 
purpose truck, and the reflected light from the location [ truck / said / purpose ] 
shifted in the direction of a truck, A main beam total signal generation means to 
generate the total signal of a main beam from the reflected light of said main 



beam, A subbeam total signal generation means to generate the total signal of a 
subbeam from the reflected light of said subbeam, The subbeam total signal gain 
adjustable means which carries out adjustable [ of the gain of said subbeam total 
signal ] using a subbeam total signal gain value, A truck cross generation means 
to generate a truck cross signal from the subbeam total signal which carried out 
adjustable [ of the gain ] to said main beam total signal with said subbeam total 
signal gain adjustable means, The truck cross gain adjustable means which 
carries out adjustable [ of the gain of said truck cross signal ] using a truck cross 
gain value, A gain value operation means to calculate said subbeam total signal 
gain value and said truck cross gain value, In the optical disk unit equipped with 
a storage means to memorize said subbeam total signal gain value and said 
truck cross gain value said storage means The 1st subbeam total signal gain 
value and the 2nd subbeam total signal gain value are held. Said control means 
At the time of the shift to the seek operation of the non-record section on said 
optical disk of the recorded field on the time of the shift to the seek operation of 
the recorded field on said optical disk of the non-record section on said optical 
disk where said reflected light changes from seek operation, or said optical disk 
from seek operation It Is characterized by switching said 1st subbeam total signal 
gain value and said 2nd subbeam total signal gain value, and setting it as said 
subbeam total signal gain adjustable means. 

[0040] Moreover, the optical disk unit concerning claim 28 of this invention is 
characterized by reading the predetermined address on said optical disk, and 
having a distinction means to distinguish the recorded field and the non-record 
section on said optical disk in an optical disk unit according to claim 27. 
[0041] Moreover, the optical disk unit concerning claim 29 of this invention In an 
optical disk unit according to claim 27 or 28 said reflected light measurement 
means The total signal of a main beam is searched for from the reflected light of 
said main beam. Said gain value operation means The subbeam total signal gain 
value set up at the time of reflected light change to the ratio of the total signal 
level of the main beam after the reflected light change to the total signal level of 



the main beam before reflected light change It is characterized by integrating and 
calculating the subbeam total signal gain value set up before reflected light 
change. 

[0042] Moreover, the optical disk unit concerning claim 30 of this invention In an 
optical disk unit according to claim 27 or 28 said reflected light measurement 
means The total signal of a main beam is searched for from the reflected light of 
said main beam. Said storage means The 1st truck cross gain value and the 2nd 
truck cross gain value are held. Said control means In case said reflected light 
changes, switch said 1st truck cross gain value and said 2nd truck cross gain 
value, and it is set as said truck cross gain adjustable means. Said gain value 
operation means the truck cross gain value set up at the time of reflected light 
change It is characterized by integrating and asking the ratio of the total signal 
level of the main beam after the reflected light change to the total signal level of 
the main beam before reflected light change for the truck cross gain value set up 
before reflected light change. 

[0043] Moreover, the optical disk unit concerning claim 31 of this invention A 
truck cross offset measurement means to measure the offset value produced to 
said truck cross signal in an optical disk unit according to claim 27 or 28, Based 
on said offset value, generate offset correction value, and it has a truck cross 
offset amendment means to amend offset of said truck cross signal. Said truck 
cross offset measurement means measures the truck cross offset value 
corresponding to said truck cross gain value. Said control means In case said 
truck cross gain value is set as said truck cross gain adjustable means, it is 
characterized by setting the offset correction value of the truck cross signal 
corresponding to said truck cross gain value as said truck cross offset 
amendment means. 

[0044] Moreover, the optical disk unit concerning claim 32 of this invention is 
characterized by said storage means memorizing said truck cross gain value and 
the offset value corresponding to it for said storage means in an optical disk unit 
according to claim 31. 



[0045] 

[Embodiment of the Invention] (Gestalt 1 of operation) Below, the optical disk unit 
concerning the gestalt 1 of operation of this invention is explained. The gestalt 1 
of operation explains the example in the case of generating a tracking error 
signal as a servo error signal. Drawing 1 is the block diagram showing the 
configuration of TE signal generation section of the optical disk uriit concerning 
the gestalt 1 of this operation. In drawing 1 , the main beam light sensing portion 
1 receives the reflected light of the main beam which is the reflected light from 
the purpose truck of an optical disk. The subbeam light sensing portion 2 
receives the reflected light of the subbeam which is the reflected light from the 
location [ truck / said / purpose ] shifted in the direction of a truck. The main 
beam light sensing portion 1 and the subbeam light sensing portion 2 consist of 
photodetectors of a predetermined pattern, respectively, and change and output 
the inputted reflected light to an electrical signal. The MPP signal generation 
means 3 inputs the main beam signal (MB signal) outputted from the main beam 
light sensing portion 1 , performs a predetermined operation, and generates the 
MPP signal which is the Maine servo error signal. The SPP signal generation 
means 4 inputs the subbeam signal (SB signal) outputted from the subbeam light 
sensing portion 2, performs a predetermined operation, and generates the SPP 
signal which is a subserve error signal. 

[0046] Drawing 2 is drawing showing the configuration of the MPP signal 
generation means 3 and the SPP signal generation means 4 in a detail, and 
gives the same sign to the same component as TE signal generation section 
shown in drawing 1 . The MPP signal generation means 3 searches for an MPP 
signal by the above-mentioned formula (1) using four MB signals (A, B, C, D) 
which the quadrisection detector which is the main beam light sensing portion 1 
outputs. Moreover, the SPP signal generation means 4 searches for a SPP 
signal by the above-mentioned formula (2) using SB signal (E, F, H, G) which the 
subbeam light sensing portion 2 which consists of precedence detector 2a and 
back detector 2b outputs. 



[0047] The reflected light measurement means 6 considers MB signal as an input, 
asks for total of four MB signals (A, B, C, D), and measures the total signal level 
(MSUM signal level) of a main beam. The 1st gain value operation means 7 
performs a predetermined operation according to change of MSUM signal level, 
and calculates the SPP gain value which is a subserve error gain value. The SPP 
gain value which the 1st gain value operation means 7 calculated is memorized 
by the storage means 8 while it is set as the SPP gain adjustable means 5. The 
SPP gain adjustable means 5 amplifies a SPP signal SPP gain value twice, and 
outputs the SPP signal after magnification (SPP1 signal). TE signal generation 
means 9 performs a predetermined operation using MPP and SPP1 signal, and 
generates TE signal. In addition, TE signal is searched for by the formula (7). 
TE=MPP-SPP1 (7) 

Moreover, an optical disk unit is equipped with the main beam light sensing 
portion 1, the pickup section (not shown) containing the subbeam light sensing . 
portion 2, and the control means (not shown) that controls each component of an 
optical disk unit. In addition, CPU is mentioned as an example of a control means. 
[0048] Actuation of the optical disk unit constituted as mentioned above is 
explained. At the time of starting, an optical disk unit starts a spindle motor and 
laser, and starts spin-up actuation. During spin-up actuation, the focus of the 
objective lens of the pickup section and an optical disk is doubled, and the focus 
servo actuation which follows the direction of a focus is started. Then, tracking 
servo actuation is started. 

[0049] The wave of the MPP signal at the time of focus servo actuation initiation 
(a), SPP1 signal (b), and TE signal (c) is shown in drawing 3 . At the time of 
focus servo actuation initiation, in order that the laser beam by which outgoing 
radiation is carried out from the pickup section may cross a truck, a wave-like 
MPP signal and SPP1 signal as shown in drawing 3 are acquired. In addition, in 
the optical disk unit concerning the gestalt 1 of this operation, a SPP signal is k 
Doubled with the SPP gain adjustable means 5, and SPP(about decision 
approach of k value, it mentions later) 1 signal is generated. Moreover, in a 



subbeam, compared with a main beam, since there are few amounts of reflected 
lights from an optical disk, as for a SPP signal, the amplitude becomes small 
rather than an MPP signal. 

[0050] The physical relationship of the spot and photo detector at the time of 
starting tracking servo actuation, after the lens shift had occurred In drawing 4 is 
shown. In this condition, the amplitude of an MPP signal and SPP1 signal will 
differ, and as shown in drawing 3 , the offset by lens shift will remain in TE signal. 
However, if SPP1 signal is made into the same amplitude as an MPP signal, the 
offset by lens shift will be canceled. Therefore, at the time of spin-up actuation, 
as shown in drawing 3 , the value of k is determined that the amplitude of an 
MPP signal and SPP1 signal will become equal, and a SPP gain adjustment is 
performed. k,value required in a SPP gain adjustment is memorized as a SPP 
gain value at the time of playback actuation in the 1st storage region established 
in the storage means 8 while being set as the SPP gain adjustable means 5 as 
SPP gain initial value. In addition, based on the case where it is directly set as 
the SPP gain adjustable means 5 from the 1st gain value operation means 7, and 
control by the control means, the SPP gain value k may be read from the storage 
means 8, and may be set as the SPP gain adjustable means 5. Moreover, 
processing of offset adjustment etc. is also performed at the time of spin-up 
actuation. In addition, in the following explanation, especially, offset points out 
the thing of the offset generated by lens shift, as long as there is no explanation. 
In the optical disk unit which performs record regeneration to the optical disk of a 
record mold, after spin-up actuation, since it is necessary to perform actuation 
which distinguishes the class of optical disk, actuation which sets up **** which 
an optical disk rotates, after spin-up actuation, playback actuation is performed, 
then record actuation is performed. 

[0051] Below, CD-R is mentioned as an example as an optical disk, and the 
control approach of the SPP gain value at the time of the shift to the record 
actuation froni the playback actuation by the optical disk unit is explained. In the 
conventional optical disk unit, as mentioned above, at the time of record 



actuation, sample hold of the reflected light from the optical disk obtained when 
outgoing radiation of the laser beam of a regeneration level is carried out was 
carried out, and tracking servo actuation was performed. On the other hand, the 
optical disk unit of this invention does not perform sample hold at the time of 
record actuation, but always detects the reflected light from an optical disk, 
calculates a SPP gain value, and is characterized by performing tracking servo 
actuation. 

[0052] Hereafter, the control approach of the SPP gain value at the time of record 
actuation is explained using drawing 5 - drawing 7 . Drawing 5 is the wave form 
chart of the outgoing radiation power (a) of the laser beam at the time of record . 
actuation, a MSUM signal (b), and a SSUM signal (c). In addition, the dotted line 
which a SSUM signal shows the total signal of a subbeam, and is shown in 
drawing shows the average level of each signal. Since, as for a MSUM signal, a 
laser beam is reflected as it is, as for immediately after the outgoing radiation of 
the laser beam in record power, reflected light level is high, but since a record 
mark is gradually formed on an optical disk, reflected light level becomes low. On 
the other hand, since, as for a SSUM signal, a subbeam does not form a record 
mark, SSUM signal level will be equivalent to the record power level of a laser 
beam. Therefore, the ratio of the average SSUM signal level at the time of the 
record actuation to the SSUM signal level at the time of playback actuation is 
proportional to the ratio of the outgoing radiation power average level at the time 
of the record actuation to the outgoing radiation power level at the time of 
playback actuation. In addition, the outgoing radiation power average level at the 
time of record actuation is called for with the 1st gain value operation means 7. 
[0053] Drawing 6 is in the condition which the lens shift of an objective lens has 
generated, and is the wave form chart of the MSUM signal (a) when shifting to 
record actuation from playback actuation, outgoing radiation power (b), an MPP 
signal (c), a SPP signal (d), SPP1 signal (e), and TE signal (f). The main beam 
total signal level at the time of playback actuation is MSUM1 , and the offset 
produced to an MPP signal, a SPP signal, and SPP1 signal is MPPofsl, 



SPPofsl, and SPP1ofs1, respectively. First, since tlie SPP gain adjustment is 
performed at the time of spin-up actuation at the time of playback actuation, 
offset is not produced to TE signal. Then, if it shifts to record actuation from 
playback actuation, since the amount of reflected lights from the optical disk to a 
main beam increases, the main beam total signal level at the time of record 
actuation (MSUM2) will be measured with the reflected light measurement 
means 6, and it will ask for the rate of change of MSUM signal level with the 1st 
gain value operation means 7. if the rate of change alpha of the MSUM signal 
level at this time is set to 2/MSUM1 of alpha=MSUM, the offset produced to an 
MPP signal will also alpha double, and offset of an MPP signal will change from 
MPPofsl to MPPofs2. Since the amount of reflected lights from the optical disk to 
a subbeam also increases at the time of record actuation, offset of a SPP signal 
also increases. Since the rate of change of offset of a SPP signal is equal to the 
ratio of the outgoing radiation power average level (Pw) at the time of the record 
actuation to the outgoing radiation power level at the time of playback actuation 
(Pr), it becomes beta=Pw/Pr. Therefore, in order to make MPPofs2 and 
SPP1ofs2 equal, it asks for alpha/beta which is the ratio of the rate of change of 
MSUM signal level to the rate of change of SSUM signal level with the 1st gain 
value operation means 7, and alpha/beta is integrated to the SPP gain value k1 
at the time of playback actuation, and the SPP gain value k2 at the time of record 
actuation is calculated. The SPP gain value k2 is set as the SPP gain adjustable 
means 5 while it is memorized in the 2nd storage region established in the 
storage means 8. And in subsequent actuation, the SPP gain value set as the 
SPP gain adjustable means 5 from playback actuation at record actuation 
initiation and coincidence at the time of shift of record actuation is switched to the 
SPP gain value k2 from the SPP gain value k1 . Moreover, in case it shifts to 
playback actuation from record actuation, the SPP gain value set as the SPP 
gain adjustable means 5 is switched to the SPP gain value k1 from the SPP gain 
value k2. In addition, a control means performs actuation which sets the SPP 
gain value memorized by the storage means 8 as the SPP gain adjustable 



means 5 according to playback actuation and record actuation. Moreover, the 
SPP gain value k2 asks by performing record actuation beforehand, before 
actually recording the data of arbitration. For example, it is referred to as OPC 
(Optimum Power Control) for asking for the optimal power, tries and writes, and 
asks at the time of actuation. Moreover, it is good even if like [ not only a SPP 
gain value but alpha/beta which is the ratio of the rate of change of MSUM signal 
level to the rate of change alpha of MSUM signal level, the rate of change beta of 
SSUM signal level, and the rate of change beta of SSUM signal level / 
memorizing for the storage means 8 ]. 

[0054] Next, the control approach of the SPP gain value at the time of the shift to 
the non-record section playback actuation from recorded field playback actuation 
is explained using drawing 7 . Drawing 7 is in the condition which the lens shift of 
an objective lens has generated, and is the wave form chart of the MSUM signal 
(a) when shifting to non-record section playback actuation from recorded field 
playback actuation, an MPP signal (b), a SPP signal (c), SPP1 signal (d), and TE 
signal (e). The main beam total signal level at the time of recorded field playback 
actuation is MSUM1, and the offset produced to an MPP signal, a SPP signal, 
and SPP1 signal is MPPofsl, SPPofsl, and SPP1ofs1, respectively. First, since 
the SPP gain adjustment is performed at the time of spin-up actuation at the time 
of recorded field playback actuation, offset is not produced to TE signal. Next, if 
the field under playback shifts to a non-record section from a recorded field, 
since the amount of reflected lights from the optical disk to a main beam 
increases, the main beam synthesis signal level (MSUM3) obtained with the 
reflected light measurement means 6 at the time of non-record section playback 
actuation will be measured, and it will ask for the rate of change of MSUM signal 
level with the 1st gain value operation means 7. if the rate of change alpha of the 
MSUM signal level at this time is set to 3/MSUM1 of alpha=MSUM, the offset 
produced to an MPP signal will also alpha double, and offset of an MPP signal 
will change from MPPofsl to MPPofsS. On the other hand, since the amount of 
reflected lights from the optical disk to a subbeam does not change, offset of 



SPP1 signal will not change, either but a difference will produce it in MPPofs3 
and SPP1ofs3. in order [ therefore, ] to make MPPofsS and SPP1ofs3 equal - 
the 1st gain value operation means 7 -r the SPP gain value k1 - alpha twice it 
carries out and the SPP gain value k3 at the time of the reflected light change at 
the time of non-record section playback actuation is calculated. The SPP gain 
value k3 is set as the SPP gain adjustable means 5 while it is memorized in the 
3rd storage region established In the storage means 8. In addition, the SPP gain 
value in a recorded field and a non-record section is beforehand calculated at the 
time of spin-up actuation, and is memorized to the 1st storage region and 3rd 
storage region. And a control means switches a setup of the gain value of the 
SPP gain adjustable means 5 at the same time it shifts from one field to the field 
of another side at the time of subsequent playback actuation. 
[0055] In the optical disk unit applied to the gestalt 1 of this operation as 
mentioned above, when the reflected light from an optical disk changed, it asked 
for the rate of change of the amount of reflected lights, and the subserve error 
gain value (SPP gain value) was computed based on the rate of change. And the 
SPP gain value change before of the reflected light and after change is 
memorized, and TE signal was searched for using the SPP gain value according 
to each reflected light. The suitable SPP gain value according to each reflected 
light can be set up by this at the time of the shift to the record actuation from 
playback actuation from which the reflected light changes, or the shift to the non- 
record section playback actuation from recorded field playback actuation, the 
amplitude difference of an MPP signal and a SPP signal can be abolished, and 
offset of TE signal generated at the time of a lens shift can be canceled. 
[0056] (Gestalt 2 of operation) Below, the optical disk unit concerning the gestalt 
2 of operation of this invention is explained. The gestalt 2 of operation explains 
the example in the case of generating TE signal as a servo error signal. Drawing 
8 is the block diagram showing the configuration of TE signal generation section 
of the optical disk unit concerning the gestalt 2 of this operation, and gives the 
same sign to the same component as TE signal generation section shown in 



drawing 1 , and the explanation is omitted. TE signal generation section 
concerning the gestalt 2 of this operation is characterized by for the reflected light 
measurement means 6 inputting MB signal and SB signal, and measuring MSUM 
signal level and SSUM signal level. The reflected light measurement means 6 
asks for total of four SB signals (E, F, G, H), and measures SSUM signal level. 
[0057] Actuation of the optical disk unit constituted as mentioned above is 
explained using drawing 9 . Drawing 9 is in the condition which the lens shift has 
generated, and is the wave form chart of the MSUM signal (a), the SSUM signal 
(b), the MPP signal (c), the SPP signal (d), SPP1 signal (e), and TE signal (f) 
when shifting to record actuation from playback actuation. MSUM1 is the main 
beam total signal level at the time of playback actuation, and the offset produced 
to an MPP signal, a SPP signal, and SPP1 signal is MPPofsl, SPPofsl, and 
SPP1ofs1, respectively. First, a SPP gain adjustment is beforehand performed at 
the time of spin-up actuation, the amplitude of an MPP signal and SPP1 signal is 
made equal, and it is made for offset not to occur to TE signal at the time of 
playback actuation. Next, if it shifts to record actuation from playback actuation, 
since the amount of reflected lights from the optical disk to a main beam 
increases, the main beam total signal level at the time of record actuation 
(MSUM2) will be measured with the reflected light measurement means 6, and it 
will ask for the rate of change of MSUM signal level with the 1st gain value 
operation means 7. if the rate of change of MSUM signal level is set to 2/MSUM1 
of alpha=MSUM, the offset produced to an MPP signal will also alpha double, 
and MPP offset will change from MPPofsl to MPPofs2. Moreover, since the 
amount of reflected lights from the optical disk to a subbeam also increases, 
subbeam total signal level (SSUM2) is measured with the reflected light 
measurement means 6 at the time of record actuation, and it asks for the rate of 
change of SSUM signal level with the 1st gain value operation means 7. if the 
rate of change beta of the SSUM signal level at this time is set to 2/SSUM1 of 
beta=SSUM, the offset produced to a SPP signal will also beta double, and SPP 
offset will change from SPPofsl to SPPofs2. Although offset of SPP1 signal also 



changes with change of a SPP signal, since the rate of change of MSUIVI signal 
level differs from the rate of change of SSUM signal level, a difference arises in 
the offset generated to an MPP signal, and the offset generated to SPP1 signal. 
Therefore, in order to make offset of an MPP signal and SPP1 signal equal, the 
1st gain value operation means 7 asks for alpha/beta which is the ratio of the rate 
of change of MSUM signal level to the rate of change of SSUM signal level, 
integrates alpha/beta to the SPP gain value k1 at the time of playback actuation, 
and calculates the SPP gain value k2 at the time of record actuation. The SPP 
gain value k2 at the time of the record actuation called for as mentioned above is 
set as the SPP gain adjustable means 5 at the time of record actuation while it is 
memorized in the 2nd storage region established in the storage means 8. Since it 
is the same as that of the gestalt 1 of operation about subsequent actuation, 
explanation is omitted. 

[0058] In addition, with the gestalt 2 of this operation, since it is asking for the 
rate of change of both a main beam and a subbeam at the time of reflected light 
change, the SPP gain value at the time of the shift to the recorded field playback 
actuation from recorded field playback actuation can be controlled by the control 
approach of the SPP gain value at the time of a switch in the record actuation 
from above-mentioned playback actuation, and the same approach, and, 
therefore, the explanation is omitted. In the optical disk unit applied to the gestalt 

2 of this operation as mentioned above, the optical disk unit concerning the 
gestalt 1 of the above-mentioned implementation only differs from how to ask for 
the rate of change of a subserve error signal at the time of the reflected light from 
an optical disk changing, and the same effectiveness as the gestalt 1 of 
operation is acquired. 

[0059] (Gestalt 3 of operation) Below, the optical disk unit concerning the gestalt 

3 of operation of this invention is explained. The gestalt 3 of this operation 
explains the example in the case of generating TE signal as a servo error signal. 
Since the configuration of TE signal generation section of the optical disk unit 
concerning the gestalt 3 of this operation is the same as that of TE signal 



generation section shown in drawing 1 , tlie explanation is omitted. TE signal 
generation section concerning the gestalt 3 of this operation is characterized by 
memorizing the information about an optical disk property, the class of optical 
disk, and manufacturer's class with a SPP gain value with the storage means 8. 
[0060] Actuation of the optical disk unit constituted as mentioned above is 
explained using drawing 10 - drawing 12 . Drawing 10 is drawing showing the 
property of the level of a MSUM signal / SSUM signal over the outgoing radiation 
power of the laser beam for every class of optical disk. A and B are the 
properties of a CD-R disk that the configurations of organic coloring matter differ, 
and C is the property of a CD-RW disk. Moreover, drawing 1 1 is drawing showing 
the property of change of the MSUM signal level to outgoing radiation power, and 
SSUM signal level on a CD-R disk. As shown in drawing 1 1 , in CD-R, MSUM 
signal level and SSUM signal level also increases in proportion to the increment 
in outgoing radiation power in the place where outgoing radiation power is low. 
However, since a record mark begins to be formed of a main beam on an optical 
disk with the increment in outgoing radiation power, even if outgoing radiation 
power increases, the amount of reflected lights from an optical disk decreases, 
therefore a MSUM signal serves as fixed level. Since a record mark is not formed 
on an optical disk of a subbeam to it, SSUM signal level increases in proportion 
to the increment in outgoing radiation power. In addition, in order to influence the 
reflected light of a subbeam of the cross talk from the record mark formed of a 
main beam etc., the rate of increase of SSUM signal level decreases. Therefore, 
although the property of a CD-R disk turns into a property like A and B shown in 
drawing 1 1 , the property changes with organic coloring matter of an optical disk. 
The property of change of the MSUM signal level to outgoing radiation power and 
SSUM signal level on a CD-RW disk is shown in drawing 12 . By the CD-RW disk, 
even if a record mark is formed on an optical disk of a main beam, since a rapid 
fall of MSUM signal level like a CD-R disk is not generated, as shown in drawing 
12 , MSUM signal level serves as the almost same property as SSUM signal 
level. 



[0061] As mentioned above, disk information is read from an optical disk by the 
control means at the time of record actuation, and the information about the 
optical disk property included in the SPP gain value k2 and disk information, the 
class of optical disk, and manufacturer's class is matched, and it is made to 
memorize for the storage means 8 with the optical disk unit concerning the 
gestalt 3 of this operation according to the class of optical disk, or the class of 
organic coloring matter from the property of MUSM signal RE ** RU at the time of 
record actuation and SSUM signal level changing. And in subsequent record 
actuation, a control means reads disk information from an optical disk, and if the 
optical disk is an optical disk of a class with which the SPP gain value is already 
memorized by the storage means 8, from the storage means 8, the SPP gain 
value will be read and it will be set as the SPP gain adjustable means 5 at record 
actuation initiation and coincidence. In addition, in the optical disk unit concerning 
the gestalt 3 of this operation, while performing record actuation beforehand and 
calculating the SPP gain value k2 then before actually recording the data of 
arbitration, the information about an optical disk property, the class of optical disk, 
and manufacturer's class is read, and they are memorized for the storage means 
8. For example, it is referred to as OPC for asking for the optimal power, tries 
and writes, and asks at the time of actuation. 

[0062] In the optical disk unit applied to the gestalt 3 of this operation as 
mentioned above, the optical disk property, the class of optical disk, and 
manufacturer's class were memorized with the SPP gain value at the time of 
record actuation. Thereby, at the time of record actuation, a suitable SPP gain 
value can be set up according to the property and class of optical disk, the 
amplitude difference of an MPP signal and a SPP signal can be abolished, and 
offset of TE signal can be canceled. 

[0063] (Gestalt 4 of operation) Below, the optical disk unit concerning the gestalt 
4 of operation of this invention is explained. The gestalt 4 of this operation 
explains the example in the case.of generating TE signal as a servo error signal. 
Since the component of TE signal generation section of the optical disk unit 



concerning the gestalt 4 of this operation is the same as that of TE signal 
generation section shown in drawing 1 , the explanation is omitted. In the optical 
disk unit concerning the gestalt 4 of this operation, it is characterized by 
memorizing a SPP gain value according to optical disk rotational speed with the 
storage means 8 at the time of record actuation. 

[0064] Actuation of the optical disk unit constituted as mentioned above is 
explained using drawing 13 . Drawing 13 is drawing showing the property of 
MSUM signal level / SSUM signal level value over the outgoing radiation power 
for every rotational speed of the optical disk at the time of record actuation. 
Optical disk rotational speed differs and A, B, and C are A>B>C, respectively. As 
shown in drawing 13 , also in the same outgoing radiation power, at the time of 
record actuation, the ratio of MSUM signal level and SSUM signal level changes 
with rotational speed of an optical disk. Therefore, in the optical disk unit 
concerning the gestalt 4 of this operation, at the time of record actuation, the 
SPP gain value k2 in a predetermined optical disk rotational speed is acquired, 
and the acquired SPP gain value k2 and the rotational speed of an optical disk 
are matched, and it memorizes for the storage means 8. And at the time of 
subsequent record actuation, a control means reads the SPP gain value k2 
according to optical disk rotational speed from the storage means 8, and it i^ set 
as the SPP gain adjustable means 5 at record actuation initiation and 
coincidence. In addition, a control means controls the rotational speed of an 
optical disk. Moreover, in the optical disk unit concerning the gestalt 4 of this 
operation, before actually recording the data of arbitration, record actuation is 
performed beforehand, the SPP gain value k2 corresponding to the rotational 
speed of a predetermined optical disk is then calculated, and it memorizes for the 
storage means 8. For example, it is referred to as OPC for asking for the optimal 
power, tries and writes, and asks at the time of actuation. 
[0065] The optical disk unit applied to the gestalt 4 of this operation as mentioned 
above was memorized in quest of the suitable SPP gain value according to the 
rotational speed of an optical disk at the time of record actuation. Thereby, at the 



time of record actuation, a SPP gain value can be set up according to the 
rotational speed of an optical disk, the amplitude difference of an MPP signal and 
a SPP signal can be abolished, and offset of TE signal can be canceled. 
[0066] (Gestalt 5 of operation) Below, the optical disk unit concerning the gestalt 
5. of operation of this Invention is explained. The gestalt 5 of this operation 
explains the example in the case of generating TE signal as a servo error signal. 
Since the configuration of TE signal generation section of the optical disk unit 
concerning the gestalt 5 of this operation is the same as that of TE signal 
generation section shown in drawing 1 , the explanation is omitted. In the optical 
disk unit concerning the gestalt 5 of this operation, it is characterized by what is 
memorized for the storage means 8 in quest of a SPP gain value for every 
outgoing radiation power of a laser beam at the time of record actuation. 
[0067] Actuation of the optical disk unit constituted as mentioned above is 
explained using drawing 14 . The property of MSUM signal level / SSUM signal 
level over the outgoing radiation power of a laser beam in a CD-R disk is shown 
in drawing 14 . As the gestalt 3 of the above-mentioned implementation 
explained, when outgoing radiation power is low, since the amount of reflected 
lights from an optical disk also increases according to the increment in outgoing 
radiation power, the ratio of MSUM signal level / SSUM signal level becomes 
large. However, by the outgoing radiation power of the A point of drawing, on an 
optical disk, formation of a record mark starts and the rate of increase of the 
amount of reflected lights from an optical disk to a main beam falls. If outgoing 
radiation power furthermore increases, a MSUM signal will serve as fixed level 
regardless of outgoing radiation power. On the other hand, although the rate of 
increase will decrease with the cross talk from a record mark if formation of the 
record mark according [ a SSUM signal ] to a main beam starts, the SSUM signal 
also increases with the increment in outgoing radiation power. Since it is above, 
at the time of record actuation, it asks for the rate of change of MSUM signal 
level and SSUM signal level for every outgoing radiation power of a laser beam, 
and the SPP gain value k1 is integrated to each rate of change, and the SPP 



gain value k2 is calculated. The calculated SPP gain value k2 is matched with 
outgoing radiation power, and is memorized for the storage means 8. And at the 
time of subsequent record actuation, a control means reads the SPP gain value 
k2 corresponding to outgoing radiation power from the storage means 8, and it is 
set as the SPP gain adjustable means 5 at record actuation initiation and 
coincidence. In addition, the SPP gain value k2 asks by performing record 
actuation beforehand, before actually recording the data of arbitration. 
[0068] It was made to memorize [ in the optical disk unit applied to the gestalt 5 
of this operation as mentioned above ] in quest of a SPP gain value for every 
outgoing radiation power of a laser beam at the time of record actuation. Thereby, 
at the time of record actuation, a suitable SPP gain value can be set up 
according to outgoing radiation power, the amplitude difference of MPP and SPP 
can be abolished, and offset of TE signal can be canceled. 
[0069] (Gestalt 6 of operation) Below, the optical disk unit concerning the gestalt 
6 of operation of this invention is explained. The gestalt 6 of this operation 
explains the example in the case of generating TE signal as a servo error signal. 
Since the configuration of TE signal generation section of the optical disk unit 
concerning the gestalt 6 of this operation is the same as that of TE signal 
generation section shown in drawing 8 , the explanation is omitted. In the optical 
disk unit concerning the gestalt 6 of this operation, it is characterized by what is 
memorized for the storage means 8 in quest of a SPP gain value for every 
outgoing radiation power of a laser beam at the time of OPC actuation. 
[0070] Actuation of the optical disk unit constituted as mentioned above is 
explained using drawing 15 . First, an optical disk unit performs OPC which asks 
for the optimal record power before record actuation initiation. The optimal record 
power carries out outgoing radiation of the laser beam from the 1st outgoing 
radiation power to the n-th outgoing radiation power to the field to which it was 
beforehand decided on the optical disk at intervals of predetermined, and asks it 
for the optimal record power. With the gestalt 6 of this operation, as shown in 
drawing 15 , outgoing radiation of the laser beam to the outgoing radiation power 



P1-P6 is carried out at fixed spacing, OPC is performed, and the actuation in the 
case of setting up a SPP gain value is explained. In this case, with the reflected 
light measurement means 6, the MSUM signal level (MSUM1-MSUM6) and 
SSUM signal level (SSUM1-SSUM6) at the time of the outgoing radiation power 
of P1-P6 are measured, and a measurement result is outputted to the 1st gain 
value operation means 7. With the 1st gain value operation means 7, rate-of- 
change alpha1=MSUI\/l1/SSUM1 is calculated, and alpha2-alpha6 are calculated 
similarly. And alpha 1 is integrated to the SPP gain value k1, a SPP gain value 
(K1) is calculated, and K2-K6 are calculated similarly. And for the storage means 
8, the value of the outgoing radiation power P1-P6 and the value of the SPP gain 
values K1-K6 corresponding to those values are memorized. And at the time of 
the record actuation after OPC actuation, a control means reads the SPP gain 
value according to outgoing radiation power from the storage means 8, and it is 
set as the SPP gain adjustable means 5. 

[0071] The optical disk unit applied to the gestalt 6 of this operation as mentioned 
above was memorized in quest of the SPP gain value according to the outgoing 
radiation power of a laser beam at the time of OPC actuation. Thereby, at the 
time of record actuation, a suitable SPP gain value can be set up according to 
outgoing radiation power, the amplitude difference of an MPP signal and a SPP 
signal can be abolished, and offset of TE signal can be canceled. 
[0072] (Gestalt 7 of operation) Below, the gestalt 7 of operation of this invention 
is started and optical disk unit ****** explanation is given. The gestalt 7 of this 
operation explains the example which asks for TE signal and a lens position error 
signal (LE signal) as a servo error signal. It is the block diagram showing the 
configuration of TE signal generation section of the optical disk unit which 
drawing 16 requires for the gestalt 7 of this operation, the same sign is attached 
about the same component as TE signal generation section shown in drawing 1 , 
and the explanation is omitted. In the optical disk unit concerning the gestalt 7 of 
this operation, it is characterized by having LE signal generation means 10, as 
shown in drawing 16 . LE signal is a signal which shows how much the objective 



lens of the pickup section is shifted from the core. As shown in drawing 17 , LE 
signal generation means 10 inputs MB signal and SB signal, searches for an 
MPP signal and a SPP signal, is taking the sum of an MPP signal and a SPP 
signal, and generates LE signal. 

[0073] Actuation of the optical disk unit constituted as mentioned above is 
explained using drawing 18 . First, an optical disk unit performs a SPP gain 
adjustment so that the amplitude of an MPP signal and SPP1 signal may become 
equal before OPC actuation, and it sets up a SPP gain value. The wave form 
chart of the MPP signal (a), the SPP signal (b), TE signal (c), and LE signal (d) at 
the time of a SPP gain adjustment is shown in drawing 18 . First, a tracking servo 
is turned OFF and each wave shown in drawing 18 is generated. When the 
signal amplitude of an MPP signal and SPP1 signal differs at this time, a SPP 
gain adjustment is performed. Although offset of TE signal is cancellable with this 
SPP gain adjustment, the lens shift is produced in fact. If record actuation is 
performed in the condition that the offset by this lens shift has arisen, since 
record quality will deteriorate, the result of OPC will also bring an unreliable result 
Therefore, LE signal is detected with a SPP gain adjustment, and the value of the 
offset LEOfs which the control means has produced to LE signal is measured. 
And OPC actuation is started when the LEOfs value becomes below the 
predetermined value set up beforehand. In addition, since a lens shift is migration 
of the direction of tracking of an objective lens, the offset produced to LE signal 
takes the sum of an MPP signal and a SPP signal with LE signal generation 
means 10, by asking by negating an alternating current component, is searched 
for in DC and can carry out things. Moreover, a control means judges [ the value 
of LEOfs ] whether it is below a predetermined value. 

[0074] As mentioned above, in the optical disk unit concerning the gestalt 7 of 
this operation, the value of the offset LEOfs produced to LE signal before OPC 
actuation was measured, and when the offset produced to LE signal was below a 
predetermined value, OPC actuation was started. The dependability of OPC 
actuation can be raised without this performing record actuation in the condition 



that the offset by lens shift has arisen. 

[0075] (Gestalt 8 of operation) Below, the gestalt 8 of operation of this invention 
is started and optical disk unit ****** explanation is given. The gestalt 8 of this 
operation explains the example which searches for TE signal as a servo error 
signal. Since the configuration of TE signal generation section of the optical disk 
unit concerning the gestalt 8 of this operation is the same as that of TE signal 
generation section shown in drawing 1 , the explanation is omitted. 
[0076] Hereafter, actuation of the optical disk unit concerning the gestalt 8 of this 
operation is explained using drawing 19 . Drawing 19 is the wave form chart of 
the WGATE signal (a) when shifting to a record condition from a playback 
condition, outgoing radiation power (b), a MSUM signal (c), and a RF signal (d). 
A WGATE signal is a signal which shows the switch timing of a playback 
condition and a record condition, when a WGATE signal is Low, a playback 
condition is shown, and the record condition is shown at the time of High. In the 
conventional optical disk unit, the gain of the servo system of an optical disk unit 
and a change-over of offset were performed using the WGATE signal. However; 
since the difference of time amount T is while outgoing radiation of the record 
power is carried out after a WGATE signal is set to High in practice as shown in 
drawing 19 , it stops being in the gain of servo system, and a condition with 
appropriate offset between time amount T, and it becomes unstable servo 
operating it. 

[0077] From the above thing, MSUM signal level is first measured with the 
reflected light measurement means 6 by TE signal generation section concerning 
the gestalt 8 of this operation, next, the case where it changes beyond the 
predetermined value that the control means has recognized the value (MSUM 
value) of MSUM signal level, and the value set up beforehand - actuation - the 
record actuation from playback actuation - or it is judged that it shifted to record 
actuation from playback actuation. And a setup is switched to a playback setup 
from a record setup from a playback setup, or a record setup according to each 
actuation. 



[0078] In addition, since a RF signal as well as a MSUM signal can detect the 
reflected light measurement means 6 from the reflected light from an optical disk, 
when the control means has recognized RF value and the value changes beyond 
a predetermined value, you may make it judge that actuation shifted. In this case, 
the reflected light measurement means 6 extracts RF component of a RF from a 
main beam signal, and asks for a RF signal. 

[0079] As mentioned above, based on the MSUM value or RF value, the optical 
disk unit concerning the gestalt 8 of this operation judges a switch with playback 
actuation and record actuation, and was made to perform a setting switch with a 
playback setup and a record setup. By this, when the reflected light from an 
optical disk changes, a suitable SPP gain value can be set up, the amplitude 
difference of an MPP signal and a SPP signal can be abolished, and offset of TE 
signal can be canceled. 

[0080] (Gestalt 9 of operation) Below, the gestalt 9 of operation of this invention 
is explained. The gestalt 9 of this operation explains the example which searches 
for TE signal as a servo error signal. Drawing 20 gives the same sign to the 
same component as TE signal generation section which shows the block 
diagram of TE signal generation section of the optical disk unit concerning the 
gestalt 9 of this operation, and is shown in drawing 1 , and the explanation is 
omitted. In the optical disk unit concerning the gestalt 9 of this operation, at the 
time of the gain-adjustment actuation under spin-up actuation, TE gain value is 
set up so that TE signal may become TE gain adjustable means 1 1 with the 
predetermined amplitude. The monitor of the S character signal (TE signal) which 
TE gain adjustable means 1 1 outputs [ a control means ] at the time of the focus 
servo actuation initiation under spin-up actuation is specifically carried out, and 
TE gain value is set up so that the 8 character signal may become constant 
width. Moreover, the 1st gain value operation means 7 computes optimal TE gain 
value according to change of MSUM signal level. 

[0081] The control approach of TE gain value at the time of the shift to the record 
actuation from the playback actuation in the optical disk unit constituted as 



mentioned above is explained using drawing 21 and drawing 22 . Drawing 21 is 
the block diagram showing gain allocation of TE signal generation section of a 
playback condition, and drawing 22 is the block diagram showing gain 
distribution of TE signal generation section of a record condition. First, an optical 
disk unit performs a SPP gain adjustment at the time of spin-up actuation, and It 
memorizes it for the storage means 8 while it sets the SPP gain value k1 as the 
SPP gain adjustable means 5, as shown in drawing. 21 . TE gain adjustment is 
performed similarly, and while setting TE gain value k4 as TE gain adjustable 
means 1 1 , it memorizes for the storage means 8. 

[0082] Then, if it shifts to record actuation from playback actuation and the 
amount of reflected lights from an optical disk increases, MSUM signal level and 
SSUM signal level will also increase. If MSUM signal level at the time of playback 
actuation is set to MSUM1 and MSUM signal level at the time of record actuation 
is set to MSUM2, the rate of change alpha of MSUM signal level will be set to 
2/MSUM1 of alpha=MSUM. Moreover, if SSUM signal level at the time of 
playback actuation is set to SSUM1 and SSUM signal level at the time of record 
actuation is set to SSUM2, the rate of change beta of SSUM signal level will 
serve as 2/SSUM1 of beta=SSUM. The 1st gain value operation means 7 
computes scale-factor alpha/beta of a SPP gain value by the approach explained 
with the gestalt 1 of operation, and k1 and alpha/beta integrate it, and it 
calculates the SPP gain value k2. The SPP gain value k2 is set as the SPP gain 
adjustable means 5 while it is memorized by the storage means 8, as shown in 
drawing 22 . The SPP gain adjustable means 5 integrates k2 to a SPP signal, 
and generates a SPP1' signal. As for a SPP1' signal, the alpha double next door 
MPP signal and gain of SPP1 signal at the time of playback actuation become 
equal, moreover, the TE1' signal generated with TE signal generation means 9 at 
the time of record actuation becomes alpha twice similarly compared with TE1 
signal, therefore ~ the 1st gain value operation means 7 - the inverse number of 
the rate of change alpha of MSUM signal level - it is (1/alpha) - it asks, and 
1/alpha is integrated to TE gain value k4 at the time of playback actuation, and it 



asks for TE gain value k4'. TE gain value k4* is set as TE gain adjustable means 
1 1 while it is memorized by the storage means 8. And at the time of subsequent 
record actuation, the SPP gain value of the SPP gain adjustable means 5 is 
switched to record actuation initiation and coincidence from k1 k2, and TE gain 
value is switched to kk4 to4'. TE2 signal is integrated at the time of playback 
actuation, it integrates k4' to TE1' at the time of record actuation, and TE gain 
adjustable means 1 1 outputs a TEZ signal. In addition, before the SPP gain 
value k2 and TE gain value k4* record the data of arbitration, they ask by 
performing record actuation beforehand, and memorize it for the storage means 
8. For example, it is referred to as OPC for asking for the optimal power, tries 
and writes, and asks at the time of actuation. 

[0083] In the optical disk unit applied to the gestalt 9 of this operation as 
mentioned above, when the reflected light from an optical disk changed, it asked 
for the rate of change of the amount of reflected lights, and the subserve error 
gain value (SPP gain value) and the servo error gain value (TE gain value) were 
computed based on the rate of change. And the SPP gain value and TE gain 
value change before of the reflected light and after change are memorized, and it 
asked for the servo error signal (TE signal) using the suitable SPP gain value 
and TE gain value according to each reflected light. Thereby, when the reflected 
light changes, TE gain value can be switched and set up and the amplitude of TE 
signal can be kept constant. 

[0084] (Gestalt 10 of operation) Below, the optical disk unit concerning the gestalt 
10 of this operation is explained. The gestalt 10 of this operation explains the 
example which searches for TE signal as a servo error signal. Drawing 23 is the 
block diagram showing the configuration of TE signal generation section of the 
optical disk unit concerning the gestalt 10 of this operation, gives the same sign 
to the same component as TE signal generation section shown in drawing 20 , 
and omits explanation. TE offset measurement means 12 measures the offset 
produced to TE signal after passage of TE gain adjustable means 1 1 . The peak 
level and bottom level of TE signal which are a S character signal are specifically 



detected, by the operation of a (peak level + bottom level) / 2, the core of TE 
signal is searched for and the offset from reference voltage Vref is searched for. 
TE offset amendment means 13 generates offset correction value from the offset 
value which TE offset measurement means 12 measured. Thereby, offset of TC 
signal is cancellable with an adder 23. 

[0085] Actuation of the optical disk unit constituted as mentioned above is 
explained. First, in this optical disk unit, while performing a SPP gain adjustment 
by the approach explained to the gestalt 1 of operation and setting a SPP gain 
value as the SPP gain adjustable means 5 at the time of spin-up actuation, it 
memorizes for the storage means 8. Moreover, for example, TE gain adjustment 
is performed by the approach explained with the gestalt 9 of operation, and while 
setting TE gain value as TE gain adjustable means 11 , it memorizes for the 
storage means 8. Explanation is hereafter given for TE gain value at this time as 
the 1st gain G1. In the tracking servo control by the differential push pull method, 
if a SPP gain value is set as a suitable value so that the amplitude of an MPP 
signal and SPP1 signal may become equal as the gestalt of the above- 
mentioned implementation explained, even if the lens shift of an objective lens 
arises, offset will not occur to TE signal. However, the offset which remains by 
the alignment error of offset adjustment etc. exists in fact. Change of the offset 
over change of TE gain is illustrated to drawing 24 . With TE offset measurement 
means 12, the 1st TE offset Ofsl generated when the 1st gain G1 is set as TE 
gain adjustable means 1 1 is measured. The TE offset Ofsl is set as TE offset 
amendment means 13, and ** is memorized by the storage means 8. 
[0086] Then, at the time of the shift to the record actuation from playback 
actuation, the 1st gain value operation means 7 calculates the SPP gain value 
(K2-Kn) and TE gain value (G2-Gn) corresponding to the outgoing radiation 
power P2-Pn, and TE gain values G2-Gn are set up to TE gain adjustable means 
1 1 . TE offset measurement means 12 measures Ofsn from the TE offset Ofs2 
generated to TE signal in that case. Since the calculated offset value shows a 
linear function as shown in drawing 25 , it can also calculate Ofsn corresponding 



to TE gain value between G2 - Gn using this function. TE offset value calculated 
as mentioned above is memorized by the storage means 8 while it is set as TE 
offset amendment means 13. And at the time of subsequent record actuation, a 
control means reads the SPP gain value according to outgoing radiation power, 
TE gain value, and TE offset value from the storage means 8, and switches to 
coincidence. 

[0087] In addition, the SPP gain value, TE gain value, and TE offset value at the 
time of record actuation perform record actuation beforehand, before actually 
recording the data of arbitration, and they ask for it then. For example, it is 
referred to as OPC for asking for the optimal power, tries and writes, and asks at 
the time of actuation. 

[0088] In the optical disk unit applied to the gestalt 10 of this operation as 
mentioned above, in case the reflected light from an optical disk changes, it asks 
for the rate of change of the amount of reflected lights, and a subserve error gain 
value (SPP gain value), a servo error gain value (TE gain value), and TE offset 
value of a servo error signal (TE signal) are computed based on the rate of 
change. And the SPP gain value change before of the reflected light and after 
change, TE gain value, and TE offset value are memorized, and it asks for a 
servo error signal (TE signal) using a suitable SPP gain value, TE gain value, 
and TE offset value according to each reflected light. In case TE gain value is 
switched according to the reflected light, offset of TE signal is amended and it 
can avoid producing offset to TE signal by this. 

[0089] (Gestalt 1 1 of operation) Below, the optical disk unit concerning the gestalt 
1 1 of operation of this invention is explained. The gestalt 1 1 of this operation 
explains the example which generates a tracking cross signal (TC signal) as a 
servo error signal. TC signal is a signal used in order to measure the number of a 
truck at the time of seek operation. Although the number with which a threshold 
is beforehand set up and TC signal exceeds a threshold is measured in an 
optical disk unit, the level of this TC signal becomes small, and if a threshold is 
not exceeded, the number of trucks may be carried out a misjudgment exception. 



[0090] Drawing 26 is the block diagram showing the configuration of TC signal 
generation section of the optical disk unit concerning the gestalt 1 1 of this 
operation. The same sign is given to the same component as TE signal 
generation section shown in drawing 1 , and the explanation is omitted. The main 
beam total signal generation means (MSUM signal generation means) 14 inputs 
MB signal from the main beam light sensing portion 1, generates a MSUM signal, 
and outputs it to TC signal generation means 16 and the 2nd gain value 
operation means 20. A MSUM signal is searched for by removing through and 
RF component for the total signal of four MB signals (A, B, C, D) to LPF (Low 
Pass Filter). Moreover, the subbeam total signal generation means (SSUM signal 
generation means) 15 inputs SB signal from the subbeam light sensing portion 2, 
generates a SSUM signal, and outputs it to the subbeam total signal gain 
adjustable means (SSUM signal gain adjustable means) 17 and the 2nd gain 
value operation means 20. A SSUM signal is searched for by removing through 
and RF component for the total signal of four SB signals (E, F, G, H) to LPF (Low 
Pass Filter). The SSUM signal gain adjustable means 17 outputs SSUM1 signal 
which amplified the SSUM signal SSUM signal gain value twice to TC signal 
generation means 16. TC gain adjustable means 18 outputs TCI signal which 
amplified TC signal TC gain value twice. With the 2nd gain value operation 
means 20, a predetermined operation is performed according to change of 
MSUM signal level and SSUM signal level, and the optimal SSUM gain value and 
optimal TC gain value are calculated. TC signal generation means 16 is 

TC=MSUM-SSUM1 by a MSUM signal and SSUM1 signal to the fonnula (8) 

(8) 

TC signal is generated. The distinction means 19 reads the predetermined 
address on an optical disk, and distinguishes the non-record section and 
recorded ****** on an optical disk. 

[0091] Actuation of the optical disk unit constituted as mentioned above is 
explained. The reflected light from an optical disk changes in the time of the seek 
operation of a non-record section, and the seek operation of a recorded field. 



Therefore, in the optical disk unit concerning the gestalt 1 1 of this operation, 
beforehand, with the distinction means 19, the non-record section and the 
recorded field on an optical disk are distinguished, seek operation is performed in 
each field, the rate of change alpha of a MSUM signal is computed, a SSUM gain 
value and TC gain value are calculated, and those gain values are memorized for 
the storage means 8. Hereafter, the control approach of the SSUM gain value in 
the case of shifting from non-record section seek operation to the seek operation 
of a recorded field and TC gain value is explained using drawing 27 . Drawing 27 
is the wave form chart of the TE signal (a), the MSUM signal (b), the SSUM 
signal (c), TC signal (d), and TC1 signal (e) when performing seek operation to 
the non-record section and the recorded field on an optical disk. First, the SSUM 
gain value k5 is set as the SSUM signal gain adjustable means 17, and TC gain 
value k6 is set as TC gain adjustable means 18 so that the amplitude of TCI 
signal may become fixed at the time of non-record section seek operation. 
[0092] Then, if it is made shift from non-record section seek operation at 
recorded field seek operation as shown in drawing 27 , since the amount of 
reflected lights from an optical disk will decrease, the amplitude of a MSUM 
signal and a SSUM signal changes. The 2nd gain value operation means 20 will 
compute the rate of change alpha of the amplitude of a MSUM signal, if the 
amplitude of a MSUM signal changes. If MSUM1 and MSUM signal level at the 
time of recorded field seek operation are set to MSUM2 for MSUM signal RE ** 
RU at the time of non-record section seek operation, rate of change alpha will 
serve as 2/MSUM1 of alpha=MSUM. In addition, since the rate of change of the 
reflected light is with a main beam and a subbeam and is equal in seek operation, 
the rate of change of MSUM signal level becomes the same as the rate of 
change of SSUM signal level. The 2nd gain value operation means 20 asks for 
SSUM gain value k5' which integrated alpha to the SSUM gain value k5. SSUM 
gain value k5' is memorized by the storage means 8 while it is set as the SSUM 
signal gain adjustable means 17. moreover, since TC signal changes alpha twice 
with change of MSUM signal level, the 2nd gain value operation means 20 



integrates 1/of inverse numbers alpha of alpha to TC gain value k6. and asks for 
TC gain value k6\ TC gain value k6' is set as TC gain adjustable means 18 while 
it is memorized by the storage means 8. It is made to perform the above 
actuation at the time of spin-up actuation. And in subsequent actuation, the 
SSUM gain value and TC gain value which have been memorized for the storage 
means 8 from recorded field seek operation at the time of non-record section 
seek operation shift are switched, and it is set as the SSUM signal gain 
adjustable means 17 and TC gain adjustable means 18. 
[0093] In addition, when performing seek operation during playback actuation 
and the distinction means 19 shows that optical disk conditions differ by the 
seeking starting address and the seeking ending address beforehand, a SSUM 
signal gain value and TC gain value are switched at the time of seek operation. 
[0094] In the optical disk unit applied to the gestalt 1 1 of this operation as 
mentioned above, at the time of recorded field seek operation and non-record 
section seek operation, it asked for the rate of change of the amount of reflected 
lights from an optical disk, the servo error gain value (TC gain value) and the 
gain value of the total signal of a subbeam were computed based on the rate of 
change, and each value was memorized. And according to each reflected light, a 
suitable SSUM gain value and TC gain value are set up, and it asked for the 
servo error signal (TC signal). Thereby, when switching and setting up a gain 
value according to change of the reflected light at the time of seek operation, a 
gain difference does not arise to TC signal, but stabilization of seek operation 
can be attained. 

[0095] In addition, also when shifting to non-record section seek operation from 
recorded field seek operation, the SSUM gain value and TC gain value according 
to the reflected light are calculated similarly, and you may make it control a 
SSUM gain value and TC gain value by the gestalt 1 1 of operation, although 
explained from non-record section seek operation by mentioning as an example 
the case where it shifts to the seek operation of a recorded field. 
[0096] Moreover, since the rate of change of the reflected light is with a main 



beam and a subbeam and it is equal in seek operation, you may make it 
calculate a SSUM gain value and TE gain value according to the rate of change 
of SSUM signal level, although the gestalt 1 1 of operation explained how to 
calculate a SSUM gain value and TE gain value, according to the rate of change 
of MSUM signal level. 

[0097] (Gestalt 12 of operation) Below, the optical disk unit concerning the gestalt 
12 of operation of this invention is explained. The gestalt 12 of this operation 
explains the example which generates TC signal as a servo error signal. Drawing 
28 is the block diagram showing the configuration of TC signal generation section 
of the optical disk unit concerning the gestalt 12 of this operation, gives the same 
sign to the same component as TC signal generation section equipment shown 
in drawing 26 , and omits the explanation. TC offset measurement means 21 
measures the offset produced to TC signal after TC gain adjustable means 18 
passage. The peak level and bottom level of TC signal which are a S character 
signal are specifically detected, by the operation of a (peak level + bottom level) / 
2, the core of TC signal is searched for and the offset from reference voltage Vref 
is searched for. TC offset amendment means 22 generates the offset correction 
value which negates offset using the offset value measured with TC offset 
measurement means 21 . Thereby, offset of TC signal is cancellable with an 
adder 23. 

[0098] The control approach of the SSUM gain value in the case of shifting from 
recorded field seek operation to the non-record section seek operation of the 
optical disk unit constituted as mentioned above and TC gain value is explained 
using drawing 29 . Drawing 29 is the wave form chart of a MSUM signal (a), TC 
signal (b), TCI signal (c), and TC2 signal (d) when seek operation shifts to a 
non-record section from a recorded field. In the optical disk unit concerning the 
gestalt 12 of this operation, a control means first sets the SSUM gain value k5 
and TC gain value k6 from which the output of TC2 signal serves as 
predetermined amplitude as the SSUM signal gain adjustable means 17 and TC 
gain adjustable means 18 at the time of the seek operation of a recorded field. At 



this time, TC offset measurement means 21 measures the offset Ofs1 produced 
to TC1 signal. 

[0099] then, if seek operation shifts to a non-record section, since the amplitude 
of a MSUM signal will increase, with the 2nd gain value operation means 20, the 
amplitude of a MUSM signal and the amplitude of a SSUM signal become equal - 

- as - the rate of change alpha of a MSUM signal - asking - the SSUM gain 
value k5 « alpha twice - it carries out and asks for k5'. In addition, if MSUM1 and 
MSUM signal level at the time of non-record section seeking are set to MSUM2 
for the MSUM signal level at the time of recorded field seek operation, rate of 
change alpha will serve as 2/MSUM1 of alpha=MSUM. moreover, since the 
amplitude of TC signal also doubles [ alpha ], as for the 2nd gain value operation 
means 20, the output of TC1 signal does not change - as - TC gain value k6 - 

1 /alpha twice it asks for TC gain value k6' carried out, and is set as TC gain 
adjustable means 18. At this time, TC offset measurement means 21 measures 
the offset Ofs2 produced to TC1 signal, above - carrying out - having asked - 
SSUM - gain - a value ~ k - five - k - five - ' - TC ~ gain a value - k ~ six - 

- k - six ' - and - offset - Ofs - one - offset - Ofs - two ~ the storage means 
8 - memorizing . And in subsequent actuation, each set point which the control 
means has memorized for the storage means 8 from recorded field seek 
operation at the time of non-record section seek operation shift is switched, and it 
is set as the SSUM signal gain adjustable means 17, TC gain adjustable means 
18, and TC offset amendment means 22. 

[0100] In the optical disk unit applied to the gestalt 12 of this operation as 
mentioned above, at the time of recorded field seek operation and non-record 
section seek operation, it asked for the rate of change of the amount of reflected 
lights from an optical disk, the gain value (SSUM gain value) of the total signal of 
a subbeam, the servo error gain value (TC gain value), and the offset value of a 
servo error signal (TC signal) were computed based on the rate of change, and 
each value was memorized. And according to each reflected light, a suitable 
SSUM gain value, TC gain value, and TC offset value are set up, and TC signal 



was searched for. When switching and setting up TC gain value, the offset value 
of TC signal is amended and offset can be prevented from being generated to TC 
signal by this. 

[0101] In addition, the optical disk unit of this invention is not restricted to this 
actuation, and although the actuation which searches for TE signal, LE signal, or 
TC signal as a servo error signal was explained, when searching for FE signal as 
a servo error signal, it can control a subserve error gain value by the gestalt 12 of 
the gestalt 1 of the above-mentioned implementation - operation similarly. What 
is necessary is to have a means to search for a MFE signal using a formula (4) 
from MB signal, a means to search for a SFE signal using a formula (5) from SB 
signal, and a means to search for FE signal from a MFE signal and a SFE signal, 
to be the approach shown in the gestalt of the above-mentioned implementation, 
and just to control the gain value k of a servo error signal to abolish the amplitude 
difference of a MFE signal and a SFE signal, when searching for FE signal. 
[0102] Moreover, although the gestalt of the above-mentioned implementation 
explained by mentioning CD-R as an example, this invention is not restricted to 
this and can be adapted also for the optical disk of other record molds. CD-RW is 
mentioned as an optical disk of other record molds. 
[0103] 

[Effect of the Invention] The optical disk unit of this invention carries out outgoing 
radiation of a main beam and the subbeam to an optical disk as mentioned 
above, the servo error signal was generated from the Maine servo error signal 
obtained from the reflected light of a main beam, and the subserve error signal 
obtained from the reflected light of a subbeam, it is the optical disk unit which 
performs servo control, and the amplitude difference of the Maine servo error 
signal and a subserve error signal was abolished [ the gain value of a suitable 
subserve error signal is set up at the time of a switch of the actuation from which 
the reflected light changes, and ] at it. The flattery nature of servo actuation can 
be raised without offset arising in a servo error signal by this, even if the reflected 
light from an optical disk changes. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of TE signal 
generation section of the optical disk unit concerning the gestalt 1 of operation of 
this invention. 

[Drawing 2] It is the block diagram showing the configuration of the MPP signal 
generation means of the optical disk unit concerning the gestalt 1 of operation of 
this invention, and a SPP signal generation means. 

[Drawing 3] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 1 of operation of this invention, and is drawing showing 
the wave of the MPP signal (a), SPP1 signal (b), and TE signal (c) at the time of 
focus servo actuation initiation. 

[Drawing 4] In the optical disk unit concerning the gestalt 1 of operation of this 
invention, it is drawing for explaining the physical relationship of the spot and 
photo detector at the time of starting tracking servo actuation in the state of a 
lens shift. 

[Drawing 5] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 1 of operation of this invention, and is drawing showing 
the wave of the outgoing radiation power (a), MSUM signal (b), and SSUM signal 
(c) at the time of record actuation. 

[Drawing 6] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 1 of operation of this invention, and is drawing showing 
the wave of the MSUM signal (a), the outgoing radiation power (b), the MPP 
signal (c), SPP1 signal (d), and TE signal (e) when shifting to record actuation 
from playback actuation after the lens shift had occurred. 
[Drawing 7] It is drawing for explaining servo actuation of the optical disk unit 



concerning the gestalt 1 of operation of this invention, and is drawing showing 
the wave of the IVISUM signal (a), the IVIPP signal (b), SPP1 signal (c), and TE 
signal (d) when moving to a non-record section from a recorded field after the 
lens shift had occurred. 

[Drawing 8] It is the block diagram showing the configuration of TE signal 
generation section of the optical disk unit concerning the gestalt 2 of operation of 
this invention. 

[Drawing 9] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 2 of operation of this invention, and is drawing showing 
the wave of the MSUM signal (a), the SSUM signal (b), the MPP signal (c), SPP1 
signal (d), and TE signal (e) when shifting to record actuation from playback 
actuation after the lens shift had occurred. 

[Drawing 10] It is drawing showing the property of a MSUM signal / SSUM signal 
over the outgoing radiation power of a laser beam for every class of optical disk. 
[Drawing 1 1] It is drawing showing the property of the MSUM signal over 
outgoing radiation power and SSUM signal at the time of carrying out outgoing 
radiation of the laser beam to a CD-R disk. 

[Drawing 12] It Is drawjng showing the property of the MSUM signal over 
outgoing radiation power and SSUM signal at the time of carrying out outgoing 
radiation of the laser beam to a CD-RW disk. 

[Drawing 13] It is drawing showing the property of a MSUM signal / SSUM signal 
over the laser outgoing radiation power for every optical disk rotational speed at 
the time of record actuation. 

[Drawing 14] It is drawing showing the property of a MSUM signal / SSUM signal 
over the outgoing radiation power of a laser beam. 

[Drawing 15] It is drawing showing the SPP gain setting-operation at the time of 
OPC actuation of the optical disk unit concerning the gestalt 6 of operation of this 
invention. 

[Drawing 16] It is the block diagram showing the configuration of TE signal 
generation section of the optical disk unit concerning the gestalt 7 of operation of 



this invention. 

[Drawing 17] It is the block diagram showing the configuration of LE signal . 
generation means of the optical disk unit concerning the gestalt 7 of operation of 
this invention. 

[Drawing 18] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 7 of operation of this invention, and is drawing showing 
the wave of the MPP signal (a), the SPP signal (b), TE signal (c), and LE signal 
(d) at the time of a SPP gain adjustment. 

[Drawing 19] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 8 of operation of this invention, and is drawing showing 
the wave of the WGATE signal at the time of the shift to the record actuation from 
playback actuation (a), outgoing radiation power (b), a MSUM signal (c), and a 
RF signal (d). 

[Drawing 20] It is the block diagram showing the configuration of TE signal 
generation section of the optical disk unit concerning the gestalt 9 of operation of 
this invention. 

[Drawing 21] It is the block diagram showing gain allocation of TE signal 
generation section in the playback condition of the optical disk unit concerning 
the gestalt 9 of operation of this invention. 

[Drawing 22] It is the block diagram showing gain allocation of TE signal 
generation section in the record condition of the optical disk unit concerning the 
gestalt 9 of operation of this invention. 

[Drawing 23] It is the block diagram showing the configuration of TE signal . 
generation section of the optical disk unit concerning the gestalt 10 of operation 
of this invention. 

[Drawing 24] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 10 of operation of this invention, and is drawing showing 
change of the offset over change of gain. 

[Drawing 25] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 10 of operation of this invention, and is drawing showing 



the proportionality of gain and offset. 

[Drawing 26] It is the block diagram showing the configuration of TC signal 
generation section of the optical disk unit concerning the gestalt 1 1 of operation 
of this invention. 

[Drawing 27] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 1 1 of operation of this invention, and is drawing which is 
obtained at the time of the seek operation of non-****** and a recorded field and 
in which showing the wave of TE signal (a), a MSUM signal (b), a SSUM signal 
(c), TC signal (d), and TC1 signal (e). 

[Drawing 28] It is the block diagram showing the configuration of TC signal 
generation section of the optical disk unit concerning the gestalt 12 of operation 
of this invention. 

[Drawing 29] It is drawing for explaining servo actuation of the optical disk unit 
concerning the gestalt 12 of operation of this invention, and is drawing which is 
obtained at the time of the seek operation of a non-record section and a recorded 
field and in which showing the wave of a MSUM signal (a), TC signal (b), TC1 
signal (c), and TC2 signal (d). 

[Drawing 30] It is drawing showing the configuration of the light sensing portion of 
the conventional optical disk unit. 

[Drawing 31] Drawing for explaining servo actuation of the conventional optical 

disk unit shows the timing of the outgoing radiation pulse of (a) laser, the 

reflected light level from the (b) optical disk, and (c) sample hold, and the 

reflected light level after (d) sample hold. 

[Description of Notations] 

1 31 Main beam light sensing portion 

2a, b, 32a, b subbeam light sensing portion 

3 MPP Signal Generation Means 

4 SPP Signal Generation Means 

5 SPP Gain Adjustable Means 

6 Reflected Light Measurement Means 



7 1st Gain Value Operation Means 

8 Storage Means 

9 TE Signal Generation Means 

10 LE Signal Generatipn Means 

1 1 TE Gain Adjustable Means 

1 2 TE Offset Measurement Means 

13 TE Offset Amendment Means 

14 MSUM Signal Generation Means 

15 SSUM Signal Generation Means 

16 TC Signal Generation Means 

17 SSUM Signal Gain Adjustable Means 

18 TC Gain Adjustable Means 

19 Distinction Means 

20 2nd Gain Value Operation Means 

21 TC Offset Measurement Means 

22 TC Offset Amendment Means 

23 Adder 
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BulBIBIi^Stt. m^<Dh'7'y^<7^x¥^ymtm2 

(D h 5 -y ^7 □ -f >fili: 

MiB^|Jffll^K^i^ MiaJ5lt3fe6"^Sibr5l^lc. MlBmi 

<D h 5 -y ^' ^ □ X y -OMt MiSm 2 © h 5 'y ^' P X 

y-r yfili y « jiTH9iB h 5 -y ^ ^ p xy-f vrt^ 

mB^f-fymmM^mt. swjtsfki^icig^s-ns h 
^•y^^'PX'y'rvffl*. sw3^3S<kii90y'r>e-A 

<Dmmmmy^Mznt^R^9tmm<r>;<-<y\i-iA 

fch5y-5"?pX^r'r>fi^«gLT5l<4{)5s cit^it 

sitr-sjtex-fX^siBo 

3 1 ] 2 7 Sfctt 2 8 tCEBflDJttr -r 
X^g«tct5t>T. 

BaiBh5'y^^7PXffl^lc4L:5:t7-t:'y m^M^t 
*h7-y^-?PX7t-7-fe-y h-aS^ISts 
maty-ty hffllcS^XNT7f-7-b-y hffiM^SfiE 
U IOiah-^-yj7-?PXfi^©7|-7-b'y h 
5-y^^PX^|-7-fe'y h*tiE#e<!:««^. 
tulBh7'y'>'?PX;t7-t«y f-lS#IStt. BulBh5'y 
^^PXy-f>fil(cmLfch7'y^'^PX5|-7-b-y h 

®iB|iJffli#att. tuia H 7 -y P xy-f V pI3E#©(c 
MIBh^-yJ^-J^aT.'fYVfil^S^-r^l^lCs SufBh^ 
'y ^7 ^ p X^i'y VfllcStJS L/C h 5 >y ^7 ^ PX^l^(D:j- 
7-b'y h«jEffl«Mffih5>y^'^'PX:!l-7t'y hffilE^ 
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m^m3 21 n^m3 1 tciBewjtx-r x^^gstc 

SJiaiBli^ett, h3IE h 5 ^7 ^7 □ ;i>f-f Vfflct: -J-nfc 

[000 1] 

[i§W(^i"r«ftri^jsi CD-R/RWK 

[0002] 

[0003] h 5 y 'tC*Jffli0D/c(S6O^t-#i 
il¥7 - 9 3 7 6 4) jb^ffletlTt^So il<D^a;=&fflt^ 

l5-fi^ (TEfl#) «SfiELTl^^c. 

[0 0 0 4] ^tc. y^-tix^-tMorctbo)^- 

IIB¥4- 1 6 8 6 3 1) i'SfflStlTl^*, 

[0 0 0 5] «T> El3 0^ffli>Tx Mi!i:^->->i::''>u 

J:5FEfI^O*J5£:^^^ift^-r5„ 113 0tt. MB:/ 
§7^-r5S3tSl?. 2»iiJx-<x^7^3 2a, 3 2bli+f 
+»-7e-^^20) tU 3tx-fX^±T' 



tf F E^i^^4fiE•r5^^^3R«lJlt•^L^Ti^^B3f 5o 
[0 0 0 6] mmzfyi^:Ly')iy5^^mi^^m^. %7 

A~D6^e^i6tl««til^l#A~D*fflt^T. SC (1) 

MPP= (A + D) - (B + C) (1) 

(MPPffl^) «4^U 25Jfj7* hx'fx^'^3 2 
a, 3 2b<DS3t^?E~H6^6^§6n««ajffi^E~ 
H^ffit^T. 3 (2) iCjry. 
SPP= (E + H) - (F + G) (2) 

+*-:f-tt-?t-"x5-fl^T'£5t>-:f7^7->:i:^;Mt^ (S 
pp^^) ^±mt%. ^LT. ^m^^yyyy m 

/T^W T'SPPffl^S-mS (k) fglCti^sU MPP 

kffiLfcs p pffi^^^wrscticiu. t 

Effl^^SfiEfSo rS^D^v TE€^tt. 3 (3) tc 

TE=MPP-kxSPP (3) 

J-X±0<J:5lc> ■9-7't'-/x<DS«^)b^e.SPP<i^^3? 

MPP^I^s?>*spp^i^^ffll^T, pff^<D»»« 

[0 0 0 7] $/c. MB#K*iR^*jC^fflL^^ii^. 3te 
T-fJ^^'ilStt^ 4»|ij7* hT''rx^7^3 1<7)S3t^ 

?A~D6^e^i6tl*:Kai^i^A~o«fflt^T. a; 

(4) iCcfcU. 
MFE= (A + C) - (B + D) (4) 

y-rv9— ?^^x5-^i^TS*p<'r>7*-Axx•7- 
fll^& (MFEfl^) S4fi8U 2»||J7* hr^'T^^' 
3 2a, 32 bOS3t^?E~H6^6^6n5«ai€^ 
E~H*fflt^T. a (5) iCiy. 
SFE= (E + G) - (F + H) (5) 

(SFEjf^) ^^mt^o ^LT. SFEfi^;&5i^ 

^y-rv^t^iiiiiii mma-f) tf/iS (k) fgu^ 

MF Effl#!&^6 kfgLfcS F Efi#*jlWf SCttCj: 
»JFEft^^tf5o 1-«:t>^v FEfi^tt. S (6) IC 

FE=MFE-kxSFE (6) 

F Eft^lCct: y M F Efi^©':7 pxy -rxj^c^^^ffiiE-r 
FEfi#<D^ta,«faMT'$5. a (5) . (6) 

icfci>T. ■»t7'+^-#x5-fl^(D^~'r>^i iv-y-^t- 

m^mU k<DfflttU>Xi/7h(CS>fLTTE<i^$fc 
J*F Efl#fl)7)-7-b-v hA"<e'jNi:^5ffl*^StR?ni)o 



(6) 
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(00081 

l-'T, (a) ttU— »f31£<Dai«/<;UXi&,TxU (b) « 
3^T-<X'?6^6<DgWitUA:;u;^,T=U (c) ttttv:^ 
;l/*-;UK©^''i'Sv^'*g^U (d) tt+f>7';u*- 
;bK^<DS«)tU'^;U«g'»LTl'>5, il3 1 ic^xfJ:-? 

MtiSTFt^, ZCDZtii^S. BmWiV^miz. m^Wjiff 

[0 0 0 9] L3!)^L^fi«6. p^'r>tr-/>,^c•^l^T^i± 

>X->7 h«<5g4f St. T EfS#(C*7-by 
[0010] CD-RlKDlB^OTtx-rX-?* 
So CKDJ^x-fX^tcS^LTIBSSSjaiS^tTe^^. 



[00 11] sfc. ^^Jl^<o3tT'fX^7g^^c^it^T^i. 

.^iRM^SCOct 3 ^c+^7k'-/:v*fflt^T F E 

'tC»i:l^«tcF E^l^tc:t7-b-y h 

[0 0 12] «l::3T*S^T'tt> %9^7.<?iS''b<n&f^ 
[00 13] 

[iis«)»>*-rs/-c«)0^e] ±iBSs*)»a{-rsfc«6 

tFJt^ail^U MfB3^X'fX^6>6<DS«7t<t:LT. S 
M h 5 •> 6^ 6 a)S«7fcT« S p< -T > tf- Aa)SI^3t 
ts BulBiW h 5 -y ^6^6 h 5 -y ^':&lR]lc-rn/c{iiB6^ 

6©fi«itT-ss-9-::^e-Aos«)t«S3ters e-y ^ 

T-y^mt. BijiBP«'r>tr-A6^6p<'r>-9— '5x5- 

fl^«^-rsp<'r>-y-<}t-x5-^^ifig^igt, b5 
iB-9-:^if-/»6^6<t7^+>— /1?X7-€^**fiE-rs+>-:^ 
■<t-#x5-«^^^#®i:. M!B+*-7-9— /1tx5-fi 

^(oy-fv^^v -y-^-y— *•x5-/^vr>^i;&ffit^Tpr^ 
?t?x5-'>--'r>'(i*jB»-rsy'r>ffl5ii»#ats buib 

ijlB+J-7+J— #x5-^rV>fi|*|B1frSiB1i#e<i:. 
B5iB^'r>t>— ?Kx5-(l^i:BulB-9-7-9— 'tCx^—ir 

t 6 1^- X 5 -ft^;&^fiE-r *x 5 -fl^^ 

^#st. gijiB#^^s%%!|ij^-rs$j«Bi#mt. 

1 #X5— jrV VffliMIBm 2 <D+f 7+^— # 
x^-y-rV'fii^lSl^L. SulBi&Jffl^lfiitt. 8uiB)tT 
'rX^6^60S«it)Sig<b-rs. Sl©liflP6^6m2co 
i!Jff'\<D^^^^. ^fcttm 2 (DiSfffr 1 (OBffN© 

m2 <D+»-7-9— ^x^-'y-r >fii<t:*iji3y jgiiTiJiB-y- 
T^-y— #x5-'irWRr^#s:fci6^-r s c t^itsti: 
-rso 

[0 0 14] *^^Oll^2(C6^6^S7tx-f X 

^SBtt. ii*«1 lciBS©itx'fX^gSlt*5l>T. 
MlB^^— # x 5 -fll^tt 7 * - * XX 5 -fll^f r» S C 

.t^itat-rso 

[0 0 15] ^^g^ODH^RSSlcA-A-STtx-rX 
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[0 0 16] $/cx *^W<DiS*S4lC6^6^5itx'rX 

[0 0 18] $fc. *si?8oii*a6ic3b^ft^sjt7^-f:;^ 
il«^1^ciBea)3tx'l'X'?^M^c^5L^T. 
MIBmKDlijfftt. MfB7tx-rX^±(DlBSxS*^feElc 

[0 0 19] ^tc. *58^<^fl*]S7lc6^*^*Jtx-fX 
^'ISBtt. il^^1^^:iB|g(031cx-fX^'IIM^^:^Jt^Tv 

•9— /It" X 7 -y-r V<i(DiaMflfilttx BulB:/ < 
5-(f#<Daitii. BulBtt- 7-9— '1^x5 -(i^Cffiifii: 

[0 0 2 0] ^tc. *5g^<Dit^«8{c6^6^5^x-rX 
^SfiWx 11*^1 lCiBl6<7)3tx-rX^gB(Cj3l>T. 
B0iB5l*3t3iy^#®tt. iuiBy'r>e-A©S«5tA\6 

[002 1] ffc. *5|B^<Oil*S9JC6^/)^*3^x-<X 
BulBSW3^SiJS#ia;«s MfBP<'r>lf-AO)5«Jt<)^6 

3SS#ett. iiiBS2©ii!(fti^tc^s*n5-9-:?it-/ic 
x^—y-rvfii^. BuiBiii(^)iftf^i^oaiW/\°'7-tcj* 

■r5MiBm2©iftf^Bf<01iJW/\°9-(0^fk$<»;. MIBm 

IBS 2 oftf^i^o^ < > e-z.<D«ifflfi^ U'-^y urosfb 

-.fEX^-y-r Vfl:£«g LT^465C i:«1t^t-r 
[0 0 2 2] *^B^(75il^ai 0\Zt^tS'^%T-< 

li^R)l6^ciB^g<03tx-rx•?^§^c^5L^ 

Tv B5IBSI^31c^W^#IS^i^ BulBP<-l'>fcf-i:.©SW7t 

[0 0 2 3] $fc. *«w©ii*ai ^\zt^t^^%T'( 



x-^ggti. if*«i ^ciBS(D)tx<;^'?g■lcfcl^ 

T. BuiBS«3tai^#mi. HulBp^-Oti-^WSItit 
[0 0 2 4] *^W(Dil*S1 2tC!b^6^5itx-r 

x^swi. n1m^ 1^ciBS(03tT-^'X^«^■lc^5l^ 

5+>-:^+t-#x5-y'r>fii^. switSfkHcoy'rv 
tf-A©iKfp«^U'<;u©^{b$i^ SW3t^bB5©t^ 
e-I.©i^ifaft^U/<yl/<D^<b$i:<DibJC. 15.m%mt 

tijtt^^*tiTt^fc-9-:^-9-/-jtx5— f-rvfi^a^L 

[0 0 2 5] ^fc. *«BflOil3?Sl ^\zm-^^%9^ 

T.'pmmMs ii^^i iciBKo3tx-fx^'gstcj3o> 
Ts B9IBtBii#IS«. MiBt^:f^t-?f?x5— j^-rvfiti 

B5IB»#f§*^tijiB7tx'r ;^'?6^eSE*'ajr7tx-r x-? 

©asic^-r^Ttx-rx^asitaiit^iBiiLs mibsij 

-rvfiifl^MiBiBii^eiciBii^tiTi^s^^. i<r>^7 

-f X ©ffisicrs i:fc+J-:^'-9— *-x 5 --irvvfl* BulB- 

[0 0 2 6] sfc. ^m^oimimy ^{tb-^b-^^^^ 
x^ssii. ii3<si 3^ciB^6(7)7tx-fX^7gH^c^5l^ 

T. ButB7fex'rX^a!11i^(c«itr-fX^p<-A©a 
[0 0 2 7] ^fc. *?|B^Oil5R«1 5lC*^6^?)J^x-< 

x^gfitts ii?i<3iiiciBa©3tr-fx^'gaic*>t> 

T> BuiBIB1i#IS«x BuiB+J-:f-9— '1?x^-'5r'f>ffli: 
MIB*JfflI#lgA^-SiJ^L/cJtr'fX^7(7)Iil|E3Se(c^-r5 
If^t^^lBliL. iulBSiJffli^St*. SSIBTtTi-X-^OIs] 

®i)ticm-r-5+>-:?'t)--*x5-/f'r>fiiAi«MiBiBli 
-^x^-y-r vM^ tijiB+^:?'t^-*;^rv y^^^mz 

[0 0 2 81 *IIIBOfl!*«1 6lc6^6^S3t7^-f 

T, BuiBiBts^sB. mu*ty-^-t^f^ymt.%zmi 

f^l^©U— tfJtwaiW/x'^-ffli^iBiSL, iJIBSiJiiBl^ 

■<t <jfx 5 - -r >fii*^BuiBiBii? siciBli? tiT 
vfil*Mla•9■:r+^-<Ky'r vHig^iauia^r 5 c 

[0 0 2 9] $/c. *il^©ii*^1 7lc*^A-53^x-f 

^'j'gMttv if5R^5^tiB®<^li^T-^•X'>gfi^c^3l,^ 
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[0 0 3 01 itc. *56^<Dli*]Sl 8it!b^ib^5itx-f 

7.^mmti.. if*«i 7tciBS©3tex-fx<7sstc*5t^ 

[003 1] tfcx :^¥km<r>n^m^ 9 itft^i^Sj^x-r 
X-^gBtt. fia?«i 8^^:!eK<^>^x-rX'>gM^c^5l^ 
T> MiB^<'r>t^-<^■^x5-«^^:H5ia•9■:^•t>— 

mts B5IBb>X?K-:;i/3>x5-(1^6^6U>X*7 
[0 0 3 2] *«W©ll«^2 0lC6^i^55tx< 

^m±s<b Lfc^^ic. gi^iBm 1 (omv^temm 2 od 

[0 0 3 3] *^R§<Dil3^^2 1 lC6^6^53^x-r 
X^7gBtt. 11^^32 0lC|BS<D3tT-rX'?SlllC*5LN 

fS«. B9iBp<'f>lf-/*©«jBJfi^U'<;l/!b^6BulBS« 

[0 0 3 4] *58^©il^S2 2tcib^6^5Jlcxf 
X<7mmii. ll5RS2 0^J:|Bew3tT-rX^^SIH^^:*5t^ 

T. BuiBS«7tiy^#s«^ Bui3;'<'r>e-z.(Dg«3t 

A^6RF«^«m SulBSija^Stt^ buIBRF^I^A^ 
6B5iB5«3tti^mSffiJX±^fkLfc6^f36^*fiJBr-r5 

[003 5] ^tc. :^nm<Om^m 2 3 (cft^i^^Ttx-f 

x-^SMii, it^a1^ciBS©5tx^•x->$^s^c^iL^ 

[0 0 3 6] *IIRB©ii«)i2 4tc6^*i^;53tx'r 

x-^gBii. iS?l?a2 3^tiBK<^>7tx'rx^gBtcfcl^ 
sulBSWitllS^fStt. HulBy'r>tl-/xroJ5l^3t 

n 1 ©-y— ?i?x7-y'r>fii<!:S2©t>-#x5-y'r 

Vfilt^SJtL. Hiji3SiJffll#IS«, MfBj5l*7t*^Sfb-r 
«Bllc. luiBMl ®-t»-#x5-/ry v^^.|5l2l|2© 
+»■- #15— ^''T Vfili: ««J»J }SS7lTMSB-9— #X5- 
-ir-^VnlS^StCSSL. MiBy'r>fiias#ifi:tt. s 



5t^{klu^cgs^nTt^fc+^-.1?x5-'5^-'r 

[0 0 3 7] *^WilS?S2 5lt6>A^57tx'f 

x^gsiii. ii*a2 3 $fcttai«s 2 4 tcia®©3tx 

'fX^'gB^C^)t^T. B5IB-9--'1?X-5-fi^<7):i-7-t-v 
Hl*3i!lS-rS-tf-'tCx5-:t7-b>y BU 

BuiB-9— ?Kx7-fi#©*7-tr7 H^SiEf 5-9— .tCi 
5-:t7-b-v hffiIE#Si:. ^d^x tulBliJffll^lBtt. 
MiBt^-<Kx5-'!r-'rvpIS#e(CBulBt>-4?x5-y 

-fvffl^^^-rsistc. BuiBtf-#x5-y-r>ffltt<fc 

oT-;*^*n^-9— 't^x5-^^CD7^-7-b•y hfi^^SulB 

[0 0 3 8] *SW©il«a2 6lC6>*i^«Jtx< 
X-^gHtt. il^^2 5lClBS03tx'rX^gBlcfct> 
T> |ijlB*J— 't>X7-*7-b-;/ hSI^#|gttSf^<D-9— 
/ICx^-'^'rvffiicmLfc+J— <Kx5-*7-b'y hfll 
*ail^L. BulBIBIi^Ktt. Bijfa+t-?Kx5-'y"'r>fi 

[0 0 3 9] *^W©il«a2 7lc6^6^«iteT-f 

X^7gBtt. 3txi';^'?lc5>fLTy'r>e-Zxt-9-7'tf 
-lK6^6^«U-1fit^till*U MiB7tx'fX^76>6a) 

t'-AOSWitiix HuiBgWh5-y^'6^6 h5-y">*(pl 
lc-rnfdfiB6^60jg|*3t7-Si)+*-7't:-AOS«7t^ 

6^6 ^ 'T V e-/*0«fPffi^« 'f > tf- A« 

jfDffi^^fig#ISi:^ BuiBt»•:fe-I^OSji^3t6^et^:^t^ 

-/*<DEfflffl^^^-r5t»-7b;-/*i^fa«^ifie^a 
-rvRi^^st. SuiB;^'r>i:f-Ai^«fi^<i:Buia-9-7' 

t- Ai^fP«#y'f > nlg^ST'^-r Pis Ltc^ty 
if-hmas^tt)^^ h5y^'^PX(l^*ftfi8-r5 K 

-fy^. ^•7•y<?^Qxy1'v^i^fflt^TpI^r5h5 

•y'5'^aX'5rVVpIS#IS<t, MfB-9-:fe-^lffiafi# 

>fi<!: Mia h 5 y ^ ^ □x-y'T >fii:^as-r 5^ 
-< ymmm^&t. HuiB+j-7 1: - ^i^jpffl^^s^-r 
BuiB h 5 -y ^ □ ;^ y-r vfiii * laffi-r ^iBii#® <!: ^ 
«fi|jlfc3tT'fx^^^lll^c^)^^T. MiBiBH^Stts s 

1 0+J-7tf-^i^filffl^y-l'>fil<!:m2<D-9-^e-Z*l^ 

jfaff^y-ofii^^t^Ls BuiBi&Jffli^Stts BuiBS«7t 

3t)'«S<k-r5> B9iB5tx-('X^±©*SBg!tiJa©->-'>il 

f^6^ 6 HijiB^x 1- X ±©ie^-^*^^fe!(D -> -^mn^ 
o^t^ fctttuiB^x X ±a)iagJS5^^ae<D->- 
•fijf^d^eBuiBJtxV :^^±a)*ia«®te!©->-'>i()f^ 
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10 0 4 0] $fc. *«WO||«a2 8 lC6^6^53'eT-f 
[0 04 1] $/c^ *SBfla)il3?^2 9lC6^A-i,3tx-f 

[0 0 4 2] ^fc. *S^Oif?l?3S3 0lcA^6^i.7tx-r 
1i#ISli, mi<Dh5-y-^^'nX'5^'r>(itS20h5 

s.m%if'mtt^mn. Miam 1 © h 5 ^ ^ nx^rv 

>ffl<!:Mfeil 2 CD h 5 P X^rf vfili:^ y 
Tt5i3 h 5 -y ^7 aX^'T >pra#StciS^L, tulB^" 

•y P X ^rV vffl^aw L T«»5 il i: Sit r 

[0 0 4 3] ^fc. *f?^£DII^]I3 1 lZf'f'^^9-< 
7.<7l&mt. 2 7 ^ /-ctt 2 8 lCiBig03tx -f 

Sll^c^Jt^T> MKh5'y^^'PX(t^lc4i:«*7-tr 
•y hfiSll^-rs h5'y'>^'p;^*7-b-y KiiJ^^fS 

mslty-ti'^ h{ltc«^t^T*7Hz-y hlfiEffi*^ 
«U BiII3h5'y^^'PX(i^fl)*7-b'y h^ffiE-rs 
h5'y'?-?p;^*7-b>y hffiiE#ISi:=&«i7L. HulBh5 
•y'?<7PZ7f7-fe'y Kai^^Sti. ii!B h5-y -f^PX 
^-'-f >fillcm L/C. h5«y'?^p;^^7-tr-y Kffl^ays 

u iuf3^lJ^lBl#g^*. BuiBh5-y^'^'p;^y'r>pJS# 

ieicSulBh5'y'?^PX^''"^V{i^^^-r^lSlc. HulB 
h ^ -y "J"? p:^^^^ >filcm Lfc h 5 "y ^' P Xffi^ 
0*7*'y HfiE<i5Buf3h5'y^'^'PX:?|-7-b>y hffi 

[0 0 4 4] *58B^(OilAl?lS3 2lC6^fr5itx'r 

:^^'gBtt. if«^3 1 lcl3iJ<0itx-rx^gsli:tif> 
T. ill3i31t^S»4. milV^"j<7<7n7.f-(ymti 



nicmr5:i-7-b-y hfii=&S9iBe«#aic!3ttr-5c 

[0045] 

<^iiss<DJB« 1 ^^:6^!b^53tx^';^^7gB^^:ol^Ti^^w■r 
s. USSOJBffilT'li. -y— <Kx5-fl^<t:LTh5'y 

rs. Elttx *l6!S<DJB^1{c6^i)^55tx-r;i^7SB 

O T E fi^4^gi5(D^j£^5^-r 7p -y 0T*« So m 

^c^Jl^T^ /-otf-ixST^ifii^T-rx^ogwh 

5 -y ^ 6^ 6 ©S«3f6T'S5 y 'T > if- A©S«3^«S3te 

■tJ-^t:-L§7tgP2ttBuiagWh5-y':'6^6h7 
•y^7*|pHcrn/i:ffiB6>e<Dfi«^T-»St>-:^e-^<D 

s.m^^^%t^. y-r>b:-^§7tgB1 <!:+>-:^tr-A 
S3i£aiJ2i:«. •?-n^'nms/«^-><07* hT-rx<7 

3tspi!b^6as73*nfcp<'rvtr-/*fi^ (MBfi^) * 
£5MPP{i^^s^-rs„ sppfi^im#S4ii. 

■t»-7'lf-AS3ta52A^8ai?DS-n/i:+^-7e-Ixfl^ (S 
B«^) «A7dU BT^<7)3l»5fft\ -y-T^+J— 

-fi^T'SSS p Pfi^^SfiE-rSo 

[0 0 4 6] 021*. MPP«^t^#IS3Sl^SPP 
1^5. MPPffl^ftfig#e3«, jJ^-Of-Z^Sitasi 

(A. B, c, D) ^ffll.^T^ ±i3Si; (1) m 

PPffl^^^4f>5. Sfc. SPPfl^^fiE#IS4ti5fetT 

+»-:fe-L§3^aJ24i«aj^-rssB(i^ (e. f. h, 

G) *fflt>T. ±Bai (2) SPP«^^3?» 

So 

[0 0 4 7] ixmmm.^m\t. MBfi^^A^t 

U 4-:3©MB«^ (A, B, C. D) Oma^^tb. 

^iis-r s. m 1 o^-r >ffi«s#ifi: 7 ti. M s u Mfi 
x^-y-f xiT-^ss p p^r'-fvfi^^iis, mi<D 

'^'T 7 )b~<5R46/i: S P P y-r XiW S P P ^ 

-f V5rS? IS 5 (c^^3-ns i: t, (clBli^ ® 8 tciais 

jnso spp^rWRTS^sstt. sppfi^ssp 

P 'T VfiffSttiiH LT. iitimtD S P P «^ ( S P P 

m^) ^m^-rs, te«#^#i69«. mpps 

tfS P P 1 ffl^*fflt^TmS«>3l»*ffL\ T E(t^* 

ijS-rSo TEfl^tt. a (7) icj:y«a65, 

TE=MPP-SPP1 (7) 

bf-ASj^g52«$ctf-y^'7>y:^ mmt) t. 
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;^9^x<7^m<D^m^mm^f^mt^mm^m mm 
[00481 iA±<o^ 3 icm&intc^tf^x^^m.o 

[0 0 4 9] Bale. y*-tiX^t-f^m^Mi&m<OM 

PPfi^ (a) , SPPlfi^ (b) SlfTEffl^ 

•y 7 •> y^ti^ e aj«* n« u— 9*7^6^ k ^ ^ ^mm 

^tctb. E3U:/T^-r<fc33S:a}B©MPPfi^StfSPP 

'fX^'ggTii. sppy-fypis^igsT'SPPfi^ 
*kfgLT (kffl<03iS*^lc-PLNTtt^SE1-5) SP 

P 1 {t^^^fififS, ^fc. ■y-^t:-/»ti^'r>b:-A 

P Pfl^ttM P Pft^J: »J < feSo 

[0 0 5 0] |g4tc. U>X->7h3!>«ll4Lf£«SlT'h 

m^WfiMBa^^/T^-ro iI<D«®r«s MPPfi^tS 
P P 1 fi#«)S*@*i^SS y . H 3 icg^r J: 3 T E ft^ 

U SPP iffl^^MPPft^<t:|^i;Sililcr5<!:. U 

T> ;^tf>7y^ff^lc. E3Kg^^«t:3U:. MPP 
fi^i: S P P 1 fi#0«i|g*^l| L<!S:5cfc3(ck ©fit* 

•3iSLT> spP'f-^'>p®«^73, sppy-rviSM 

T'««)6*lfc kffltt. S P P ^-fymmt LT S P P 

<f-( >prs#s 5 tc^si-n^ t i: t iciati#s s ic^ 
itstifcm 1 oiBiiffi^ic. ssBif^B^^s p p-y-rv 
mtLTnmttx^o fsiis. spp-^'ryfiiktt. m 
o^'T >mmm^& 7 6^ e s p p y-c v rts^® s ics 

Xi/y \^iciz>T^^t^ty-b'y b0ict^fito IB 

[005 1] J-XTlCx Ttx-fX-J'iiLTCD-R^^ffiJlC 



-f X'>6^S<D5«3t^-<t>7'^U*-;U KLT. h5'y+ 

x-f x^g^t*. immvm\zny^i\^t^-i\' K^trfc 
^ym^As v^y-'j^y^^-fm^^'^^zt^f^ 
[0 0 5 2] j-xT. tzmm^noisppf^ymnim 

:&a^C■^^^T. E15~S7*fflL^TS^^t-5o gl5«. 
IBSilf^l^WU— 9'3te©a«/\''7- (a) . MSUMfl 

^ (b) Ri;. ssuM^^ (c) oaygnT'SSo 35: 
te. ssuMffl^ti+*-:^k*-A<OiSiBfi#«/TxU $ 

u 7' t: - z»3b^fa^^- ^mi&t^ i: 

1><D7\ S S U Mfi^U'^;UiU-+f7troiB»A°9-U 

iBgi!)f^^0aji*/\°7-¥i§u'^yuoibtctb«ij-r5, s 
fc\ iBSBft^oaji*/ \°7 U'^y Win 1 -f y 

fii;m#iS7 7ii?4i)en5„ 

[0 0 5 3] net*. )t^¥5lU>X<7)L/>'X->7h<)<^* 
LTt>i,tt®T\ SSHif^ft^SiB^Slf^'N^tTLfci:* 
©MSUMfl^? (a) ^ mK7- (b) . MPPffi^ 

(c) . SPPfl^ (d) . SPPIffl^ (e) . TkX} 

TEfi^ (f) a^'MMT'to^o M^m^ma. 7^-(y 

\i-UWm^\y'<^MtU. S U M 1 T*»»Js MP Pfl 

SPPfl^St^SPP 1fi^{c^L;5?|-7-t:-y htt 
^tl^tl. MPPofsl. SPPofsl TkTSS P P 
1 o f s 1 $-r; S41)f^B§lctis Xf>7'y 

yi)f*l^tCSPpyi'VlHe«ff^Tt>«iliA^6x T 
Efi^lC7|-7-b'y htt*C%t\ IISBffA^S 

6 TiB^i!if^RO;>< 'T > tl- AlS^ifflffl^ U'^yU (M S U 
M2) ^iOSU ll1®y'f>fiI3im#S7TMSUM 

fl^b-^yKDSib^^^toSo dot* ©M s u mm 

L/^iKOa-fb* a«a =M S U M 2/M S U M 1 frS 

MPPfl§lcSi;?.7}-7-b-y htafgtc^y. MP 
PiM^<Dty-ty KiMPPo f s 1 A^SMPPo f s 

7-b-y htiiJDl-^o S P Pm^<Dty-il'y h(Og<b* 

tts^i))f^i^©tii«/\°7-U'^yu (p r) icnt^nm 

Wlif^^0>aiWi'7-^miy^)U (Pw) OittmLl^O) 
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Z\ /3 = Pw/P r tS-S, J:oTx MPPofs2i 
SPP1 o f s 2^IIL<-r5/c«)tC. mi<D'f'r>fi 

mm^^7 T'S s u Mmm^^ii(omtmicnt^M s 

filfpi$(DSPP'f-<>fflk1(Ca//3^ggL7. IB® 

iftff^sppy>rv<ik2«^465o sppy-ofii 
k 2 ttiBH^as tc^itsnfcm 2 ©iBiiisisEiciBiiir 

i t tc. S P P ^rV > pJ'S^ g 5 iCiSSJtl^o 

5 tcs^-r 5 s p p ^r'-r vffl^ s p p y-f vffl k 1 

S P P y-r >fi k 2 tc<J) y SIA5„ ^ fc. IBSillf^A^ 6 
S^iSff tCi^ftf -SfStctt. S P P ^f-f > pia#K 5 tc 
Ig^f S S P P >fil* S P P y-r >ffl k 2 6^ 6 S P 

p^Wiik nciatiift^So iBii^estciBli 

* tlfc S P P y -f V'fi^S^Kff . IB^iSl^tCtg: CT s 

p p y-r VRis^a 5 {m^t^mmtmm^mf^'n 

5o $fcs SPP^»''rvfiik2tt. l|l6lcffiS<J!)T-4' 
mimt^miC. ^»IB^i)ff^?7-:>T«46*„ «IJ^ 
gji/\°'7-^3?46'5^c46©OPC (Optimum Power 
Control) matl^ULmi^mV^mctHib^o l^tc. 
S P P y 'T Vffl^ftT'S < . M S U Mfi^ [y^)\,<0^it 
SSUMmmy^l\y(0nitmi3. StfSSUMfl 
^ UAt/i/O^^k^ /3 (c3^-f 5 M S U Mfi^ L/'Ni;KDS'(b 
*OibT»5 a//3 t,IBii#S8 tclBlir 5lc J: d»c L 

[0 0 5 4] ;^IC. IBS-/S*'^iSSS*ibf^6^6*IB^^ 

htf^S^LTl^S^cST. IB^-^^'^aS^iSftft^ 
e*IBS^lgESSiimcigt7U/-c<i:*<!DM S U Mfi# 
(a) . MPP€^ (b) . SPP«^ (c) . SPP 

Ifi^ (d) . SrfTEft^ (e) COmmTS>^. 15 

MSUMIT-^y^ MPPfl^. SPP«#ai?SPP 

1 ffi^ic±i;«*7-b'> httx ?-n^ti. M P P o f s 

K S P P o f s 1 Rlf S P P 1 o f s 1 $ 

■r. iB»»«^sifeES4iftt^i^tctt. xt:v7>y:/i!)ffiif 

3\SiiJS#®6T*IB»«aS*B!f^l^fC»6n«y'fV. 

e-AiSS^d^U'^/U (MSUM3) ^-IJSU mi© 
y-C ><i3lg#lfi; 7 T'M S U Mfl^ b^;KD^fb*=£^ 

MSUM3/MSUM1 ii-rSi. M P Ptl^lC^L:?. 
7|-7-t-> htafglC^:^. M P Pfl^O^ HiM 
PPo f s 1 A^6MPPo f s 3lC^{k-r5o iinitW 



{bLSi^roT\ s p p 1 m^oity-b-y h ^^it^t. 

MPPofs3<i:SPP1of s 3tcM)b^*i;TL$ 

^-oT. MPPo f s 3tSPP 1 o f s 3*I|L 
< -r « m 1 ©^rV 7 T- S P P 

Vfflk 1 ^ afgLT. ^iagS^ll^iif^^tcteltSfi 
WJtS^b^® S P P ^rWffl k 3 « «465, S P P y-T 
>11 k 3 UIBfi^i^ 8 (ce(t 6 tlfcB 3 ©IBISIi^tClB 

if*ti5tttic. spp-jrWRjs^fasfciftje^ti 

5, laSj^^^feEStfjfelB^^feET'WSPPy'f 
lSEi:m3<DfB1i«atclB1iLTfc<o -^-LT. WSWS 

miz^im^ma^ s p p y-r > rts?^ 5 0)^^ ym<om 

[0 0 5 5] JJ(Jtfl!)<t:dlc*S|]SfeO}Bffii »ci^6^53tT 

tCs i<DRm9im(omtm^^ist>. ^©^<b$^c«t)^^ 
T. t^:^■t^-<l^I5-y'r>fil (spp^'Tvil) *s 
ill Lfcc LT. &^-/e(Dm^twitmim<D s p p y-r 
vffl^iBiiu ^n^n<D5i*7ticjsi;/-cSPP'ir'rv 

S«Jtii«^{b-r5S4i()f*6^6iBgiMt'N<0^ff 

f^'\<Di^^7^^c^ ^-ti^noswTticiscfcSisj&sp 

P^'TVfil^lSSLTs MPP«^tSPPffi^©jgi|i 
[0056] (llffi©^^ 2 ) LyCFi.^. *58Bfl<Dliifi© 

^B«2^c!^)^ft^s3tx4'X^'SM^^:ot^Tll^RsrSo nsfi 

(OmmiTlt. +t-#X5-fs=^LTTE«^^*fig 
JBffi2lc3!)^!&^53tex^':^^S!10T E«^4fi8a50«fig 

•> ^ mz& v. m^ ics^r t e m^^^^t 

5, *lllifiO}^al2tC)b-6^5TEffl^SJ$gPtt, SI^T^c 
ai^^SejS'MBffi^St/SBd^^A^LTx MSU 

(E. F. G, H) oma^^aZ. SSUMft^U'^ 

[0 0 5 7] in±<7)j:oizm^tn^^T-<x<7mm(D 

y hm^LTl^^Vtt&Z. Willftft^SIBSiJf^'N^ 

^TfLfc^O). MSUMffl^ (a) ^ SSUMIl^ 
(b) . MPPil^ (c) s SPP«^ (d) . SPP 
1^^ (e) . SlfTEft^ (f) <p-3»gglT«5, M 

T£ t» . M P P fl^. SPP fi^Stf S P P 1 fi^(c£ 
C5:t7-t:-y Hi^-tl^tlx MPPofsK SPPo 

f s 1 stf s p p 1 o f s 1 z&^o *-r. ^^aftxtfv 
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7 -y -mitmc S P P ^rV >ISS^t7t\ M P P fl^i 
S P P 1 (i^<7)ti*i5 H L < L. fl^ijf^^lc T E ffl^ 

38^^18 6 T'lBSsiiif^f^® p< -f > yf:-Lmmn u'^iu 
(MSUM2) «3!i^u mioy'rvfii3is#e7T' 

MSUM«^U'N:/KDg<k$53?«>5<, MSUMfl^U 
^/K0S<b*^a=MSUM2/MSUM1 
MPP«^lc*US:t74z«y htafglcs&y, MPP;*- 
httM P P o f s 1 )!)^6M P P o f s 2\Z^itt 

lite. Mmmi¥mt^7\:f-uznti^7'^x<7 

yi^-hmim^L'^ii' (SSUM2) ^mmu m^ 
0^''r>ffl/ii»#S7T'S suMm^i^<i\/<Dmi[:M^ 

= SSUM2/SSUM1 ifSiv SPPfl^tC^C 
5*7H2 > h-fepeic^ry. SPP*7-b'y httSPP 

ofsli^eSPPofs Hzmitt^o S P Pfl^cD. 

mitizj:-z>rs p p 1 im<Dty-t'y htmtt^t)\ 

M S U Mm^iy^jl^CDmitrnt S S U Mfi^ U's;;!,©^ 
fk$i:fi«SS5f£a6. MPPfl^tj:^sr-5*7-b-y h 
iSPP 1fi^{c5gt-r5?»-7-t-y HcMi'iac^o 
MPPffi#<tSPP 1fl#©*7-b-y h^llL< 

rsfctttCv SI <Dy'rvfii3iii#®7«s s uMfi# 

U^/b0S{b^(C j!fr ^ M S U U^;l/0Sfb$O 
JtT'«5a//355R46. S^iftf^^roSPPy-fXIk 
UCa//3%«»LT, IBSiftffl^CDSPPy'l'yfik 
2$5R4&«o W±©J:3tcLT5R466tlfciagaiff^<0 
S P P Vfii k 2 li. i31I#S 8 (CiStt 6n/cS 2 0 
iaii«^t::iaii**i^iit,lc. lagiftf^BSlcS p p^- 

[0 0 5 8] *IIM<0mte2T'l±> SI^7t^<kR 

(t p< 'T > If-/, i +>• 7' A<Di55:ta)$^ k** mtbzi^ 
ii!jf^'\©^t7^icfctt^s p p-yvvfiJix ±^<om 

4ilff6^6fa^S)ff'N©Wy^:i^©S p p^^-rvii© 
SiJ«iP*ai:Piai<D*a-p*JtSPT'$. ^oT^O^mt^ 
iSrs. J.X±<D<J:5lc*||ffi©JK®2lc*^6^?.itx-rZ 

[0059] {mmomm 3 ) wtic. *^w©iisg© 
}g®3iC!b^<)^53^x-f;^^lllllcoi>TSiwr«o *ll 



BSrSo *IIS60JK^3tc6^6^5TE«^*fiEgBtt. IB 
1i#S8T'SPPy'r>ffli:i:tlc, ^tx-rX-^ltif. 

[0 0 6 0] i.X±<DJ:5H:SBg*nsi^x'rX^'gBa) 

amc-Pt^T, 01 o~@i 2^mi^Tmmti, m^ 

r -5 M S U Mffi^/ S S U Mfl^ro ly^lVO^it^^st 

X'f7.^'©1#14T£»J. CttCD-RWx-fX^'Wlttt 
T'»5. *fcs SI1 Ittv CD-Rx-(';^^"\0!)aiS4/< 
7-lCJifri)MSUMffi^L/A;;i,^ StfSSUM^l^U 

/<;^0^^ka)?$14^,x^■rllT'£■5„ ill 1lc,Txt-J:-5 
IC. C D- RT'ttaiW/\°9-6Mgl,^<!:il5T'ttiiJ«/\°7 
-©iiflllCik«IJ LTM S U Mffi^U'^/bt S S U Mft^ 

^(Di'^)\/tiSi^o ■?-n(cWLTSSUM<i^U'<;l/ 

* n-5 c i:*i5SL^fc», mwirp-oimmizitm Lzm 

lcJ:oTJKfiE*n5iBS7-'?6^6(D^PX h—fHO 

»i?*sjt« fc». s s u M«^? i^^i\^<ommmim'j> 

t^o ctoT. CD-RT-rX'?<0?ti4«lll 1^cr^■r 
cfcy^cDitflittS^So E1121C, Cp-RWx-fX^' 

'^<7)ajit/<9-ic3*fr«M s uMffi^u^;batf s s u 

Ttt. ^ -< V tf- Ale d: y 3^ X -f ;^ ^7±ic|BgT?'- /7 i3< 
Jg^#tlTt» C0-Rr'fX^<D<fc3ftSl«ftMSU 
Mffl^U'N;U0fiTttll^L^t^/i:«)^ El 2JC/T^f«J: 
51C. M S U Mffl^UAj;UttS S U Mfi^L/^;UtBlJ 

[006 1] J.X±a)J:3lc. 3"cx-f;^^<Dffl5i$/j:tt# 

m^m<Dmm{z j: o iB^ifif^B^© m u s 

Blf^lf aii*3>fJSf^ltTiB1i#S8 icIBIir « J: ^ 
f^, ^LTx J-XI^(DiB^Sif^lCfct>T, SiJ»#l86\ 

^'««e5Elt!B1g#ia;8tCS P P-y-OffljB'iBlt^nTl^^ 
aSOitr-rX'^T-StlS; iB1i#IS8<fc»J^<DSPP 

'y-W>ffl^lsS*'aiL. iB^Kf^P«^Jifei:l5|^lcS P py-f 

ypim^msizm^ti, tsu. *iiffi<D}K«3ic6^*^ 
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iulCi^<i6IH^i!)flP5?Tl\ to^mc S P P Vffl k 2 
^nitb^tti>{C. ^9-<7.^^^. 3tr<X^fl)aS 

[0062] tt±a) J: 3 lC*IISfi<0}B^ 3 lC6^6^S3tex 

»i> 7tx'r;^^©!^14&lffflilCt5UTii«J^:SPP^r 

>ffl«is^LTM p pfi^i s p p«^ojs«@M«ii 
[0 0 6 3]. (Si»a)jg!g4) wTtc. :^^m<omm<o 

ttx iB^SIf^l^^c^ iBH^gsT-T^x-fX^iHifeiigsu 

ICS P P'irWffl^iBlf f SCi^ltStt-rSo 

[0 0 6 4] Ki±(r>i:'^{zmis,tn^^7''fx<7^m<D 
mmc■ol^Tm^ 3^mi^Tmmt^o m 3«. ib^ 

3* -r 5 M S U Mfi^ U^cyu/ s S U Mfl^ \y^)im<D^ 

ft^/T^rnTSSo A, B, c(*^n?n7tx'r;^'?iH] 

gjSgtf^S^y. A>B>CT'S5o Ell 3 tc,Tx-r J: 3 

l2lgjIgtcJ:U. MSUMft^U^;l/<!:SSUM(t#U 
'^iUOikS^S^S, d:oT*ll«g0»^4tcA^*^SitT 

mmT<D s p p y-r ym k 2 l. ixtt l/c s p p 

>fl k 2 i: Ttx -1- X-?(OlH]g)iJe<t: ^m^ltTlB 
11#IS8lciB1irSo ^-LT. WKCiB^iift^lcli. 

<lk2^IB1i#©8J:t)g!*l±iU IBSiSffgaSfetlHl^ 
tc s p p <f-f ypi^^m 5 ica^f So itx -r 7. 
^©meaitttsjap^sjs'S'japi-So sfc^ *ii«5<d}k 

«-ia^-rsMic^i6iBSi!)f^«'tTi\ ■?-<DBttcmsa)7t 
x-rx-^coisiSjigtcwis-rss p p^r-rvfiik 2^5R 

46. fB1i#S8lCiB1irS, «IJjHf, g3i/\°7-«*46 

[0 0 6 5] J-X±OJ:3tc*||SgO!)fB^4tcA^6^S7tx 
-rX^'IIStt. IBSiJlf^^tCtt, itx-fX^OIsHiiiS 
iClSCTaijlU^S P P-irOfi^^ttTIBlf-rS^^lc 

aiglciSCTS P P^'TVfil^lS^LTM P Pfi^.!:S 

p pmn<owm^m< TEfi^(D:t7-by h«+ 



■\'>-b;l/-rSC:i:Ai«T'$S, 
[0066] (HJgODJB^ 5 ) J-XTtC. 

5 XM. -9— /tCx 5 -fi^t LT T E ^ 

lc6>6^Sitx'f X^'gfiWT Effi^^fiESSOiifiEttS 1 
tc5?-rTE€^4d|gSi:^«lT-SSfca6. -^-Offi^tt^ 
BSrS, *IISgfl)IB® 5 tCA^ft^Sitx -r X^7gBT'«x 
f BSIIfiff ^tC, V-^%<Ji^W \'7 -SIC S P P y < > 
fiI^*4&Tiaii#S 8 iciBitr S C <!: ^^^tt^o 

[0 0 6 7] W±©J:3Jcm*tlSitx-fX^gB© 
l)mcot^Til1 4^ffiL^Ti5iW-rSo il14tc. CD 
-Rx'r:^^7(cfcttSK L/— tf3tO!)a3«/\°9-lc34-rS 
M S U Mil^U/^/U/S S U Mfll#U<^;KD1ttt5/Tx 
■To ±iBllffi©JB«3T'il?3Lft:J:3lc. ai«/\'7-*i« 
ail^/\°9-©tiJP(cfSL;T7tx-<;^^^ 
6^e<DS«7t«tJ§l)Df SOTv M S U Mfl^bA;;u/ 
SSUMfi^UA:;u©lt(i^$<«:-pTt^<o LA^U 
E!<^ A *C7) tU \°7 - T'Ttx < 7. •5' ±lCiB^7— i7 <Dfl5 
fiXA^'SfeSU. ;'«-f'>e-i*lc3^-rs^x-fX'5'6^6(DS 
lt3t«®lil]P$6M6T"rSo 3-6lcail*/\°7-6'!l§jD-r 
Si, MSUMf|^ttaj«/«7-tC||^%<-^<0U/^ 
;Ui:SS, SSUMfi^fi, ;><-i'>t*-AlcJ:S 
IB^T— ?fl)m^ii«!ife$Si, iB^7— 27*^60)^7 px 
h— J'tCjroTiSllD^ttM'J^-rS**, m«/<7-OiiJlD 

icffi\ ssuM(l^t.li^)DLTl^<o Ji(±a)j:d^c: 

<t*^6, IB^iiff^lc. U-+f7trotlll^/\°7-StCMS 
U Mii^ Ua;;uso: S S U M<i^ b AtiK^^^b^;^^ 

*$<b*tc s p p y-r vfil k 1 LTs s p p 
'irWfiik2*3?46s, 3?»fcsppy'r>fiik2ttai 
i^/^°7-^^^^5^^^tTlB1t?S8^c|flii■rSo ^lt, 

J-XROIB^iftf^i^lctt. SiJ1!Bi#gfi«. ai«/«7-lc3tHS; 
Lfcsppy-rvfiik 2^iBii#ig8j;»jgi*'aiU ib 
isi)ffii!!^<bi5imc s p p y-rvpj^^^es ic^sr 
So sfc. spp'y'r>ffik2tt, nfgicffitcox— jj 

^IBS-rSMtC, 1^i6IB«llf^*t5oT«i6S. 
[0068] J.X±<D J: a tC*||l5gfl5J]g^ 5 (Cd^frSJlcx 
-fX-^SBTtt, IB^ijf^l^lc. U-¥3tcDm«/N°7- 
SlCSPPy-fVfflS^ftTiBlfl-S^^lcLnio Ctl 

iCctUIB^flf^^lCtt. aii*/\°7-lClSL:Tji<5]%S P 

py-rvffl^^SLT, MPPtsppojitiM^iK 

U TEii^O:t7-by h^+^V-feil/fSCtft^T'* 

So 

[0 0 6 9] {nmomme) j-xtic. *igB^(^»iii!tea) 

flJ^6lc6^frS3tT'^-X^gBlCOl,>TiftRBrSo *ll 
«fi©JB§l6T'B, ■9--#X7-fl^tLTTE€^«^ 

fig-rs«^(Dii«s«ijicoi,>TiSi^-rso *iisg(Dfl5«6 

iCTxT T E «^^^g|Ji:|^«7£S fci&^-roSiWtt^BS 
rS, *IIJt<Dfeffi6{C6-A^S7tx-rX^'gBT'«> O 
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10 0 7 0] J-X±(DJ:-5lctSfiE3-tiSJtT-rX^7gs<0 

aH*/\'9-P 1 ~P6$r'<DU— tfit^-^P^HT-ait 
LTOPC*fft\ SPPy-<>fil«KS-r5«^©i) 

Pl~P6OI±Jl^y'?9-^<0MSUMft^U'<;b (MS 
UM1~MSUM6) X RtfSSUMffi^UAjju (ss 

uMi~ssuM6) ^m^LZs sii^ies^si©^? 

7Ttt. S^b^a 1 =MSUMl/SSUM1**i6. 
l^«»CLTa2~a6'fe«4&5. ■^•L.T. SPP^-fV 

fflkncai^awLTSPP-y'rvffl (kd 

IS8tcliai«/\'7-P1~P6<0M<!:> f-*l6<Dffllt*t 

)S-r«sppy>fvttK i~K6ofii*EifrSo -s-u 

T. opciimifKiDia^itiff^fctt. $ijffli#ig)S«ai« 
y\°7-i::iscfcs p P'j^-rvffl^iBii^ssft-ssia'ai 

U SPP^-f>pJ3g#IS5JC»Jfr5. 
[007 1] J.X±<DJ:3tc*IIS6roJTJffi6lcfr*^55tx 
-rX^SBli. OPCiJiffBttc. U— tfTtcoail^A'^- 
IcjSCT S P P y-f V{i«?l?«)TiB1fr 5 J: 3 ic Ltco 
CtltCiU. IB^ififmiC^ ai«/<9-lCt5L:TiH3335: 
SPPy-Offl^iS^U MPPffl^iSPPft^^DSi 

[0072] (lll5fe(DJ^® 7 ) J-XTIC, *^B^O||)5g<0 
©Jg^7 7(iv ■9--*'x5HI^i:LTTE<l^<!:U> 

x^Kv'-vavi^-fi^ (LE«#) t^^tb^mmm 
ic-oi^r^mt^o m^ 6«*ii)5s<DJBji7ic6^6^57t 

SI Ott. 01 7lC/T^rJ:'3(i:. MBffi^iS Bfl^t 
*A^U MPP{l#i:SPPfE^*«46> MPPft^ 

tSPPfl^cDW^iSiliT. LEfi^^smrSo 

[0 0 7 3] i:i±(D,i:5{zmis.tntc^7''( x'^^mmo 
^'gstt. opcaftfijicMppft^sjfsppifi^ 



<OS4i6^IIL<^5J:3tcSPP^r'r>pS:&fft\ S 

ppy-rvfi^^^-r^o 0181C, spp^rwps 

i^. MPP<t# (a) . SPPfi^ (b) . TEffi^ 

(c) , mLsm (d) oimmmr, h 
m^mstf'nfsi^m^iisppv-fym&^noo zo 

SPP^^ymmcJu^JTEm^oyty-b-y Hi+*v 
Efi^ic^ CTt^^^t^-b-y h L E o f sofi^aisi: 

Tt^ofiKt^tCOPCiJff^iate-r^o U>X 

SI 0T'MPP€^<!:SPP«^Oiffl^<!:y. 3S5iEfig» 
^fJ-^mtZ t r?Ri6^ d i: T- D C W(C5R46^ Z. t 
^, S/c:. LEOf sCDfii6''m^fiJ.XT6^t*3ASiSijai 
^Sfis^sjBr-rS, 

[0 0 7 4] «±(DJ:3fC. *||S60fKffi7{C!b-6^^i^ 
xfX^'gMTtt. OPCIftffiilCLEfi^lCiCTt^ 
«?J-7-b>y KLEOf s(Ofil*«!l)£U LEffi^lC^C 
Tl-^57|-7-b-)' h*';p;T^fiiJ.XT<D^lCOPCijff*MS& 
■r5J:3lcL/c„ cniCcfcU. UVX->7hlCcJ:57|-7 
■b -y h C Tt^•S^*«T'IB^llf^*^T 3 d <!: ^: < . 0 
P C i!)f^©«ffltt«^»5 C i: ««T'$ 5. 

[0 0 7 5] (llffi(DJK®8) J-XTIC. *SB^0llffi<D 
fl5«8^c6^6^53tx-fX^g§Ot^TK^■r5o 
<DJB!g 8 T'tts tJ— '1?X5-(l^t LT T E ft^**» 

x-f X -^SMCO T E ft ^^^i£SPa)mi*. 0 1 lc5^-r T 

E«#4fiea5ii5i*iT'*5fc46. iomm^'Mm^o 

[0 0 7 6] J-XTs *IIS6<DJg«8tCi^!b^SJtex-fX^' 

gsrol)mcot^T. 01 9^mi^Tmmt^o 01 9 

Efl^ (a) . aj«/^.9- (b) ; MSUMft^ 

(c) . RtfRFffl^ (d) ommi:&%. WGAT 

E im t itn^vim t trnvimcom *ji^A.^-c=y<f^ 
Tnt^^Z'Sb t) . w G A T E mms^ L o womcitn^ 

^m^mU H i ghmjCtt^«^«/T^U7L^«. 
itfjRWT^x-fX^gBTIiWGATEfl^^ffll^Ts 
T-rX^SaO+J— /ItlSoy-f >Stf:t74Z'i' h©«l« 
^troTt^fc, L6^U 01 9icmtJ:oiz. HKSttW 
GATE^I^6^H i g hlcSoTA^S. iaS/\*9-3!j«ai 

-#^fl)y'r>Sl>*7t-7-b'y h)!)<jHa^«®T'^<% 
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[0 0 7 7] «±oc:i*^s. *IIJga)fB^8tcfr6>5 

TE«^4fi£gPT'tt^ tt. 5«7tS)^#IS6T'MSU 
Mti^U'^;U^:Sl^-r5o ^tC. $ijai#|gib^MSUMfl 
^U'^iUrofi (MSUMffl) *gilLT. ■5-05ffi6>^» 

lagsM^'N* fcttssaf^A^ eiBgiw^'N^ff L ft tfj 

[0 0 7 8] ^J5. StJ7tSiJS#|g6«. 9c9^7.<7f^ 
6©5li3t6^6M S UMffi^i:|l|«HcR Fffl#t,«iajT' 

$«<o-Ps *ij®#s««RFfii«sa{L^-o!)fiifi«m;£fiiw 

^!b>e;SS»<D R F ^»^ttSfi LT R F ft^^«46«, 
[0 0 7 9] W±a)J:3{e, *||JS©JB^8lcft^6^5Jt 

x-fx^nsax MsuM^l$/c^iRFfl^cs■:Jl^T. 

[0080] (HaiOfB^ 9 ) *^B^(D||«6<D 

^K®9^c•s>^,^Tl^^B^r5o *iii)fi<Djeii9 7ii^ t*— <t? 

x^-fi^i: LTT Efi#«'iR4&5llllfifiiJKOL>T§iW 
il2 0tt*||)5fe<Dfg^9lC*^6^5^T'fX^7^M 

itmc. TE^-f ysi^^m 1 1 ic T E mmim^am 

v^m^mt. T E -y-r 1 1 ty^^ttt^ s ^ii 
^ (TEfi^) ^=E-9L. ^a)s^^i^6^-^l^i(^:35: 

5J:-pl!:TE>rV>ffl*^^-r5o 

7 li M s u ivm^ u-^/uo^ fktcis uT«a 
STE'^'rvfii^waii-So 

[0081] Ji(±©J:3lc«fiE*tl«3tx-f X-J'gSlc 

mmmi5';k^m2 ^ . m2 2^m\.^xm^nt^. 02 

•y ^7 EIT-ife y . 02 2 «iBg«^© T E ffl^SfigSB® 

X tf :^i)f^^ic s p p ^'T vpM^ff t\ 
02 iij:/T»-rd:3ic. sppy-rvfflk i^sppy^r 

VrIS#S 5 ic^^-r S <!: icIBIi^g 8 tclBtfr 
5, ^Kl£f>(ymm^\i^\ TEy'r>fflk4^ 

TE'fyvpis^isi nc^si-5i:i:ticiait#S8 



[0 0 8 2] g!t^Tx Mti)f^6^6iBS5ilf^'\i^ffLT 
3tT-<X^'6^e<D5l*itl6^JiJ)P-r5<!:x MSUM<1# 

a)M S U Mffl^ U^yl/^M S U M 1 ^ L. sS^WiVmo 
MSUMfl^U'<;l/^MSUM2i:-ri><!:. MSUMffl 
^ UA:jl/®$ik$ a B a = M S U M 2 /M S U M HC3& 

1 i: IBgiftft^O S S U Mfl# U's:;!,^ S S U M 2 

M2/SSUM1 i^rS, S 1 O-ir -T 7 
tt. ffljltf, ll«6(0JBjg1-PSiWLft:&JfeTSPPy-< 
>fia)fg$a//3*»ajU k 1 ia//3<Da»LTS 
PPy'r>fflk2^^»5o SPPy'r><ik2tt. 0 

2 2 Jc^-rj: o tcfaii#^ 8 tclBliS-n* i i: t S 

p p y-r > pis#® 5 fcis^*n«o s p p Pis 

#e5liSPPft^tCk2^a»LTSPP 1' fi^^ 
SfiEfS, SPPr fl^ttS^Slffl^CDSPPlfl^ 
Oafgt3&yMPP«^t'!r'r>«'tlL<*«o tfcl^ 
fillcLT. IB^Slf^^lC. TEffl^^)S#fg9T-*fig5- 
n^TET ffi^tTE Ifl^ttb'STafgi:^^, <fc 
oTs mi<Dy'f>{i>llg#e7T(iMSUMft#U'^ 
/U®S<b*a©iS?aT-»5 (1/a) ?£«46s S*feii!lft 
^<^TE^rV>fik4(C1/a5aWLT. TE-y-fV 
Mk4' ^SciixSo TE'!r'rvilk4' ttiB1i^S8l:: 

iBii* ti5 1 <!: t.tc. T E -y-r >pFS#IS 1 1 icfg^^- 

tl«„ ^LT. J-molB^lif^B^ttli. IBSiftf^geSfe.!: 
wm\x. s p P y-f y^m^& 5(05PP^-f ym^ k 1 

6^6k2lCiil3y»A. AO. TEy-r>fil^ k4A^e>k 
4' tcWyglAS, TEy-ORTS^SI Hi. »S» 
f^^tC(*T E 2«^*. IBSBlf^^lCttT E 1 ' (c k 
4' ^a»LTTE2' fl#*ai^-r5o StSs SPP 
^■<ymk2. TE'y'fVfilk4' tt, ff«OT-^i« 
iB^-rSWtC. i^46IB«i(l.f^^tToT3?46> iBif#S8 
lCiaiir?)o <5IJ7L«\ gii/\°7-^«465/-c«)CDOPC 

[0083] J.X±© J: 5 lc**J6<D}BSI 9 icf'f'?)^^ 
Tv -y-T^-lt-^Px^— ^'TVll (SPP^Wfi) tv- 

-.iti^-y-ofii (TE-y-'rvM) t^masL/co ^ 

LT. Slt^OSfkMtSfk^OSPP'y'fVfiltTE 

y-f xsi ^iBii Ls ^nf ■n<osi*7tict5 CTiiia^ 

SPP^»*'r>fil<tTEy'rvffl4:«ffll>T> t»— 
-ff# (TEfi^) «5l?«)5J:3tcL/i:o cniC<l:»J. 

LTs TEfl^0ffii|6?— ^ItSOCtifJT'^So 

[0084] mm<DBm i o ) ixTtt. ^mmomm 
1 o^cA^6^^^tx^x^gB^c•pl^Ti^^0^■ri.« *ii]5S 

©m^l OT'tt. +>•- #x5-ft^i:LTTE(t^*?R 
i6%Sltfe«y(COt>TSiR^-r%o Iil2 3(i. 
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1 oizii'f'^9iT^x<7^m<DTEm^^^^o)m^^ 

E:j-7-by h«Sj£#Sl 2t4T E-JtWrTS^UI 105 

IxU'^^/Uir^ttajLT. (e— 57U/^ib+,i?hi:,UA: 
;U) /2<Dja»tC<J:U. TE<t^<Oct><Lx*3?46T. 
SEVref6^6(D*7-t y h^SctoSo TE;i-7-b-yh 
*iiE#S1 3ttTE:!|-7-tr'y hS!lS#Sl 2«ta!l^Lfc 

J: Us llDmS2 3T'TCfi^«):i-7-b-y h%+-*'>-b/U 

[0 0 8 5] «±0«fc5lc«fi£*n/'cJ^x-r;^^«gfl) 

m L tc^^T' s p p y 'T >m&^ni\ spp^-< xi 
« s p p -y'f >Rr$#S5 tcRsrst i-fciciBii^s 

35^lC cfc y T E y-f >iSM^?f 0\ T E y -f >fi^ T E 
^rV>pJ$#IS1 Hce^-r5i<»:t(CieiI*S8(ciB 

urso c©t*©TE>f'r>ffl*mi©y-rvGi t 

MPPfl^tSPP1fll^©ji«fi«IIU<fi:5J: 

•5 ic s p p y-r iiw^ffitcis^-rtitf . n'fSBiyy 

X(DUVX->7 l-S^^UTtT Efi^(Cttxf7-b-> h*': 
■yHy 1 2 T-tt. T E -ir-r VpTS^S 1 1 K 

m oy-rvG 1 5S5tufci:*ic^-r«mi <0TE 

:!)-7*-yhOf slOJ^r?., TE;i■7^2•y hOf s 
MiTEty-ty hffilE^SI 3lc|gS3-ni:<t:t,tci5 

if#S8iciBii*n5, 

[0 0 8 6] m^T. wtatt6^6ias»ft's©i^fTie 

izii. m 1 coy -r >ffl>a»#IS 7 A^HiW/ \°7- P 2 ~ P 
nltm-r^SPPy-rvffl (K2~Kn) tTE-Jr-f 
>fil (G2~Gn) TE-y-fVpIS^Sl He 

ItiLr. TE^-1'>fflG2~Gn%iB^-r5o -^-OJIS. 

jEty-byh m^msi 121*. t e fi^ic??4-r ^ t 

E:t74z-y KOf s 2*^eOf s n^iW^-r^o ^tbtc 

tbs iIOI51l^^fflt^TG2~GnF^<DTE'!^<>^l(^:J^ 
tSfiiO f s nt,5R«>5c:<5:6T'*5o J-X±<7)<t: 3 (c L 
T*466n5. TE7|-7-b>y TE*7-byhffi 

iE#fs 1 3 icmmtmtttiznm^msiciEmtn 

7-lJ:jSl::fcSPP^r-<m TE^^Wfil. SlfTE 
ty-k-y hfil*IB1i#®86^6SS*aJUTlRl«t<:iiOyft 



[0 0 8 7] tmmv^moispp^'fym. te 

[0 0 8 81 J.X±©J:5fC*ll«Sfl)JBei OtCft^i^^it 

+^-<JCi5-y'rvfil (TEy-fVfil) 
-fl^ (TEfl^) <DTE*7-b'y hffl^Wajf^o ^ 
LT. 5l*3t©S^kiu<i:2{k^<0SPP>y'r>fii. TE 
y-fVfilSt;TE?f7-b'y Hi<!:*iBtiU -en^'+i© 
S«3t(Cl5 UTS«JS S P P ^rV Vil, T E Y Vffl. 
TE*7-b-y ^^i^:^ffl^^Tx -9— #X7-»^ (TE 

«SI^Jieicl5i;T«y«?l5IStC. TE(l^©*7-b'y 
h^SlELTx TEfl^fC:!|-7-fe'y h«4i;SL>J:5l!: 

[0089] {Mmoimm 1 1 ) WTIC. *^H^0||JS 

*ll«S<0fg^1 IT-tts -9— #X7-fi^<!:LTh7'y 

^y^^uxm^ (Tcffl^) ^^^-rsnssfJicoLN 
TWR^rs. TCflJ?i:»i> 'y-^Vi^^zV=7'y^O 

*i!a^itilJ■r?>fc(»tcffll^5^i^7•S5o t^x-tx-^s 

7L^Wi^m\t^i3\ dOT cfi^o U'^yutfvjN* < s 
L*t^fii*si^&t^i:h5-y^©a*^W9j-r«5r 

[0 0 9 0] 112 6«. *||l«OBSI1 1 lC*-/)^53lcx 

-r x^SBOT c«#4figgi50i»fiB«5^-r:^n -y 0T 
m^\tmtJEm±fmt^-oim^mm[z\t 

>tf-i*SJieSPl*^6©MBfl^*A?3U MSUMfi 
^^4«LT. TC€^4fi£^IS1 6<!:m2(Dy'rvfil 
;1l»#S2 0<!:tcaS^r5. MSUMft^tt. A'OCDM 
Bft^ (A, B, C, D) (TiWm^^LP^ (Low Pa 
ss Filter) (cau R F^»«|^*-r?>iI<*:T5R46 

*fc^ ■9-7e-Aii^ifflfi^S)«#K (SSUMfi^ 
SfiE#e) 1 5ti. t»-:?'t^-A§3^gJ26^6(DSB«^ 
«A^U SSUMfl^^SfiELT. ^y\^-Um^ 

^f'<y^^^m (ssuMfi^^rvynis^s) i 7 

<!:ll2(7)^'''-f'>iiill»#S2 0<!:lcai^f 5o SSUM 
fll^^^*v 40(DSBfi^f (E, F, G, H) ©HSifPfl^ 
5LPF (Low Pass Filter) icaU RFfiE5J^Pi* 
■r5Ci:T-^46^o SSUMfi^^'rVRl^^fSI 7(i 
S S U Mffi^S S S U Mffl^y-f yfflfglcJiili L/C S S 

u M 1 ffi^^ T cfi^^^s 1 6 icas^-r 5. t c ^' 
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0 T'BM S U Mfi^ [y^l[/RX}5 S U Mm^L^^lKDM 

fbicis i;Tms®3i»*ff t\ fiigs s s u M y-r >ii 

6tt. MSUMffi^StfSSUMI^^jb^ea (8) 
TC=MSUM-SSUM 1 (8) 

[0 09 1] J.X±<DJ:3tc*gfiE?tlfc3tT^-X^gM<0 

l^lf^^c:oL^Ti5^^■r«, sies^JsEov'— ^isf^^tiB 
ftim<mtt^o fifoT. *iite<Dmffii iic6^6^^7t 

tx®«isST->— ?iif^*?5i\ M s u Mimomtma 

^SUiLT. SSUM^f Vfilfccfcl^TCy'rvfl^^R 

»s ^n6(Dy'r>^i«isii^S8iciBifr5. lxt. 

ownt^m-^o:) s s uM^^ymt t c y-r >fii<^)$ij 
ffl!:)^>^(coL^T02 7^mi^zmmt^o miiimy' 

Bff^tTofc^©. TE(t^ (a) . MSUMfiJf 

(b) . SSUMft^ (c) . TCfl^ (d) . St/T 

ciffl^ (e) (D'AmmT'&^o ^-r. ^Kmrnwy- 
<^Vjimic. TCifi^0Jiiifi«-^ic^«J:3lc. s 
suMft^y'r>prs#si 7ttssuMy'r>fflk5 

5. TC^'TVpIS^iai 8KTCyi'>ffik6«KJ£ 

f So 

[0092] S|L^Ts El 2 7 (Cg^f «fc 5 lC*IB^^^-> 

-■ j'iftff A^6iB^a*•^teE->-'?i^!mc^^^^^^:■rs 
stf s s u m^om^itmitt^o m 2 (Dy^ 

»#S2 0B. MSUM«^®li(i6^${bt-*i:. MS 

u Mft^osniosfb* a ^ntat^. mmmm'y- 

W^i/-<7Smm(DM S U Mft^U'^^U^W S U M 2 i: 
t^t. ^<k$atta = MSUM2/MSUM1 

'^iKDSfb^tt. S S U Mffi^U'^/KOSfb^iiim^tc 

n^o % 2 ©y-r vii5ii»#ig 2 0 s s u M V 

filk5lCa^«»LfcSSUM^yvfiik5' ^^46 

SSUM^'TVfflkS' »SSUMf|#y-<VRr^ 
#S1 7(cig^*nS<i:<!:t,lclB1i#l68lciB1t*ti 

afgicsfb-rsciA^Ss si2<0'y-f>fajs»#g;2o 

(iTCy-OfifikeiCaWasai/a^agLTs TC 



^rofike' ^^4650 Tcy-rvfike' (iiBli# 

S8tciBm5-ns<!:<ht»CTC^rW5Ig#Sl 8tcS 

•5J:5tct-5o ■?-LT. «B©i!)f^^c^5t^T^ IBSSS* 
fi^->_>,ij,f^ix53)5l2^^^->— i'iMti^ffl^fc. IB 
1i#S8 tClBii S S U M-irV yfflSlf T C 

><i«iaUftATSSUMfi#>rWpIS#Sl 7. T 

c y-r vpjg? IB 1 8 tc^sr 5o 

[0 0 9 3] S4i!)ff*tC5/-'>»ff*?T3<t:$- 
tc. fJSU^Sl 91c<}:-pT. i^afti/-- J'HSSZKbT. 

6^fc!b^oTt^S«^«. ->-■ ?»f^Rlc S S U Mfi^y 

-r vfflt T c y-f >mt^^ y ^^So 

[0 0 9 4] «±fl)J:3tc*ll]SS<D«® 1 1 icft^A^Sit 
S^->— i'iftftf^fc. 3tT^';^'57*^6<DS«i^«<DS{b 

*«^3ea6. -5•©s^b$^cs•^ft^T, ■t^-#x5— irV> 
ffl (Tcyofii) . ■9-:ffcr-L.<!Di^«Hi^oy'r>ffl 

€^SaiLTS<l*fB1iL/co ^LTx •?-n^n<^]5W3t 
lets UTiiWS S S U M y-f Vffli: T C •S^-C Vfil,!: 

iuc^cT. f-om^mv^XTm^t^mic. tc 

[0 0 9 5] ^ffiOJK^I *IBeSJSE-> 

-'>ij)ftfr6iBii-;3i?^^fi2©->-^i)f^'\igff-r-5^^ 
46. s s u M y-< >fflsif T c ym^MUt^^ => 

[0 0 9 6] ^fc. HffiWffJSII 1T'«. MSUMfi^ 
UA;;K0S^k*lCJSL;T. S S UM-f 'TMiiT E-ir'-f 
>{i«^46S*aiCOl,^Tiff^L,/c)b\ iz-'^'ibff^lC 
fct>TS«Jt©^fb*«y'f>e-Ai:+>-:^tf-i»i:T' 
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ail*/\''7-JC5>tri.MSUMfl^SlfSSUMfi^ 

o*ttt^/T^-r0T'*5o 

[013] tmmvfmctsif^^7'^7.<7wmm&m 

(0. U— tfaiW/\°7-tcS?fr5MSUMfl^/SS.UM 
ffl^<Di|#tt* /T^r 0T£ i.o 
[014] \y—ff^(DtiiWir?-lZtit^M S U Mffl^ 

/ s s u Mfi^roif it^,T»-r0T'S5, 

[01 5] *5|BflOlt]5S©Jf5SI6tc6^*^5J^x-rX^g 

s©. o p c sif^^a) s p p ^''V >|g^i!)f^:&/T^-r 07 
[016] *^a^a)||M<DH5SI 7 lt)b^*^?.3tx'r X^g 
[017] *58B^©||)5fi(OfKSl7(C6^*^;5^x-i'7.^g 
[018] *SgBfl<^S|]5S<DfKSI 7 (c6^6^5itx-< X^S 

g©+»--#i!if^4 ijiR^-r 5fc«)©0T\ s p p -y-r >M 

mmo). MPPii^ (a) . SPPfi^ (b) . TEfi 

^ (c) RtfLEfl^ (d) (0)m^mtmi:'&^, 

[019] *^B^(7)llffl<7)J^ffi8lC*^6^57tx-fX^7g 
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